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PREFACE,” 


ne ye; x THe 


98 A: a EDITOR. 


« | * 


1 *. ity Ease which Mer. rere 

Treatiſt on MAonſuration has gone through, 

are evident Proofs of yo agent Utility. But at 

the Time when this Work was firſt publiſhed, it 

was not the Practice in Schools for ah — 
have a printed Book by him, while in 

Study of Arete — Menſu — | 

_ quently Mr. Hawnzy gave no particular Exam _ 

ples as Exerciſes for a Learner, without ori 1 

them at full Length, and Explaining every Steps. 

this was perhaps originally an Advantage 

id the E r e ee our 

dern Schools ; for with ſuch Aſſiſtanee, a Boy of 

4a Abilities would na; urally become i | 

r want of ſomething to exert his Genius; and a 

' Boy of a heavy Diſpoſition would be induced to 

boy. all his Work from the Book. © 
theſe Inconveniences, the Pro- 


'S 
tors of the Work engaged the preſent Editor 
2. ſuch ieee At Additions, as would 
render it uſeful in Schools; without diminilbing 
its former Plainneſs and Perſpicuit * 
On Examination of the ſixteenth Editiom, the 


Fditos found it to be e with Errors, 

to the Inattention, or Incapaeity, of thoſe Who | 
have had the care of the Prefs,” ſince the Death of _ 
8% > / f | 2 ; 5 | mg | * 


* 


1 


ing every Examp le anew, and examining every 
Rule with the greateſt Gre. This was attended 
with conſi Labour, and at the ſame Time 


ture and Plan of the Work has underg one little or 
ns Change, ſo the Merit is {till due to — Author, 

while the Errors, if any of Conſequence are * 5 
will be attached to the preſent Editor 


ſuri 


| Timber in the Beben uf the Fruſtum of « 
. Round Timber with equal Baſes, or Pieces of Tim- 


unegual Baſes, or 


PREFACE. 


was not a very agrecable Taſk; for, as the Na- 


'The firſt nine Chapters are in Subſtance the 
ſame as in former Editions. The Xth, XIth, 
and XIlth are added by the Editot, beſides various 
Rules and Obſervations throughout the Work, the 
principal of which are diſtinguiſhed in the Table. 
of of Opntexts by pr an'Aﬀteriſk *. 
The Menforation of the five regular Bodies is 
placed immediately after the Menforaion of Solids, 
and theſe are Juccroded by Board and ien mea · 


ing. | 
In the former Editions, Tanbet m was 
divided into ſeveral Sectionsz as, m_ imber, 


or Pieces of Timber in the Form of a Parallelopi- - 
3 Unequal. Squared Timber, or Pieces of 
Pyramid; 


5 linder; Round Timber with 
ieces of Timber in the Form 
of the Fruſtum of a Cone: And the Contents were 
found, both by the cf mary Method of meaſuring 


Timber, likewiſe by the Rule for each re- 


ber in the Form of 


ſpective Solid. In this Exdition theſe. Examples 


under the ſeveral Rules to which they 
nguiſhed by Aﬀeriſks * and 
* are 4 forward, 


are 
belong, and are diſti 
in Timber. meaſuring 


and ſol ved by the — haps Method, with Refer- 
. ences to the Pages, where they are truly ſolved, 


%, 


* 
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By this Means ſeveral Pages have been ſaved for 
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he 


n _—_ cata TENTS 
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P REF A CE. 
The Gaugi ing and Su vhich were 2 
in former Aiden by way of Ap 
troduced in this Edition without Dikkin tion. 
The former has undergone ſuch Alterations as 
will render it very uſeful for thoſe who are Can- 
didates for the Exciſe, or who rant to find the 
Contents of different Kinds of Veſſels. And the 
latter will be found to contain ſufficient 
tion for ſuch as want to find the true Content off. 
any ſingle Field, or Parcel of Land, by the Chain 
and Crofs-ftaff only. y. To form the complete Gauger 
and Surv was, Lyman + muſt Ann to Treatiſes 
written exp 2 for the Purpoſ n 
The practi 8 which preceded! the 
Appendix, are now placed at the End of the Book, 
and in the ſame Order in which they were for= 
merly arranged; — 
The reſt of the practical Examples throughout 
the Work, which amount to about four hundred, 


are given by the Editor; ſeveral of which were 


| am from a Manuſcript, containing Notes and 
| ervations on Hawnzr, b . Rawss, 
Maſter of the Academy at Bromley, in Kent. 

In this Edition, eighty new geometrical Figures, 
illuſtrating the different Problems, are likewiſe 

; ſo- that" neither Pains nor Expence have 

Bn ated to render this Work of equal TY 
with any other 0 a furnilar ae 5 


7 4 ” * x CL a 


e eres n 
n e al 1 
i: PO 1798, MT vue: > $3. 


CONTENTS 


rig de PART I. * | & 
1 ARITHMETIC AND gromnTRY. 1 
IN: e 2 41 
_ rs Ds 1929s HG 
, Decimah - e 
ker eee OS IT 
, Mal Wee * 1 
. of Devimdls”* LUST ad 1145 oy 
MII. Extraction of — Dna » >, = 25 
. traction of the Cube Root t 328 
IX. Duodecimals org. whe”. 2 ee. 2 Vo Oe 
X. Or GunTzz's Scart F 48 
dor Tux Dracovat Scart es — Is 
KI. Or ru CanpunTzs's RI BS >> 2208 
wt peta fron; K on | $7 
| 50,24 24 PAR VT 14. 0 1 
"CHAP: 1. "MenvvnaTION N LN 
Sections. Ene r 
. To find the Area of wn — — 30 
. To find the Area of a rectangled Parallglogram 87 
0 3. To find the Area of a RH¹ me 23 
4. To find the Area of a Rhomnboides'  '- 84 
5. To find the Area H 2 Triüungle 1: 85 
99 Two Sides of a right-angled{Trianglo given 40 
: find the third — e 92 
6. To find the Area of a Trapezium 3 - 927 
0% find the Arta of a Trapezoid 1 
7. To find the A % an Inregular/Figre | 2 * 
e eee eee — 99 
9. Circle - =; 144 20 
10. To find the Area of a Seminircle 00 
| 11. To find the Area of a Quadrant OE 412 
ö I Sud the Length'of any; Arch: of a Circle 122 
To find the Diameter of a Circle, get Hors 
| Chord and verſed Sine given 1 124 
1 12. To find the Area of the Sector of a Cirele = WS 
1 13. To find the Area of the Segment of a Circle | - 1728 
| 14. To find the Area of compound Figures 132 
33 | 15. To find the. Area of an Ellipſis - - 133 
To find the Area of an elliptical Segment - 238 
To find the Circumference of an Ellipfis | 240 


To find the Area of an elliptical Ring +» 141 


CHAP. II. MensvzaTion or Solis, ., 
3+ To Rnd the Solidity of a Cubs = = =. 246 


Ae find the Area of a Parabela © - 144 


t Ns f Ln 


* „ oy 


-SeAiions. Page 
-4 +: To find the Sollty of a Pratelopipetion bp 149 


3. To und the Solidizy of 2 Prim 151 

. 4. To find the Solidity of a Pyramid 135 

8 To find the ſuperficial Content of /a Pyranitl -- 256 
»The perpendicular Height of a Pyramid. * to 

find the ſlant Height, e 177 


x 5. To find the Solidity of a Cylinder A 3 3 
6 To find the Superficies of a Gplinger ee 268 


- 


6. To find the Solidity of 'a Cone 18563 
| To find the Superficies of a Cone 164 
7. To find the Solidity of the Fruſtum of à Pyramid 167 
To find the Superficies of the Fruſtumoſ a Pyramid 168 
To find the ſlant Height, „ e Height 
dk the Fruſtum of a Pyramid 6 
o find the perpendicular Hei ght of that Pyramid, 
of which any given Froftent 3 is the Part ib. 
o find the Area of the Front of a circular Arch, 196 
3. To find the Solidity of the Fruſtum of a Cone f 177 
ro fintTthe' Solidity of a Wedge 7 279. 
Note. The Se#ions, from'thls Place to the End of tb : 


' /Chapter,, by Made, 4 ona Age ans 


1232. To find che Solidity of a Priſmoid £5 ol 
Jo find the Solidity-of a Cylindroid © 2 185 
13. To find the Solidity of a Sp n 187 
o find the Solidity of the Segment of . 195 
To find the Nn E # 
Sphere 
*To - find the waves Surface of any . 4 
N Tone of a Sphere - = * 
| ** To find the Solidity of a Spheroid * 
To find the Solidity of the 2 
Jo find the Solidity of the Tode of 2 
Spheroid 206 


"A To find the Solidity of a Parabolle Gondid, 207 

en 8 find ee the Frutum of a Paablie 
Conoid 209 

ral To find the Solidity of a Parabolic Spindle ie 213 

: I oe 


| N  \Parabolic Spindle  - 215 
: o find the Solidity of the. midate- Fraſtors.'of 
w.. OFF any Spindle — 217 
47. To 6nd the Solidiry of the ore regalar Bodies 2178 
28. To meaſure ny irregulartSolid + oo. 2 
| CHAP. III. Den be o 
* Boande 4 Tian. 4 


F wo 
1. To find the fopef daf Cüntentof 3 . 
a. The CEL EINE 2 WONG THUIs 227 


FH) _ ©ON/T-E'NT'S; 


"IT; A Table-for meaſuring Timber 228 
| & general ScuoLivmy or er on Timber” 
| | 331 . meaſuring —_—_ ＋ 234 
l © 1: - CHAP. IV. Tus Means * 
1 0 i Au riricznt' Wok. 
: 


A 4249 
an N — 261 
| 6. Maſons” Work 3 
| "On Was oo o-' 26g 
1 Problems. CHAP. V. Or Gavarne. 
105 Lot the Sliding Rule - 266 
„ 1. To ing Multiples, Diviſors, and ae 269 
ö . F - 


4 | „ 272. 
, * eren 273 
1 14 To find the Ares of an Ellipfis in Ale Gallons, &c. 274 
A | ( es Ge 
4 1h &c. 


Ef. lons, 275 
| 6. To find the Content of any Veſſel whoſe Ends are 
; 588 | Squares, or Rectangles, of any Dimenſions - - 276 
k . 
* 42 Fruſtum of a Cone _— 
. J. To gauge and inch 4 wk; in the Form of the, 
4x 4 ; Fruſtum of a G * 1 = 
1 9. To a Copfer | 
II. 20. To compute the r - 1 
ö N *To find the of any Caſk. 
11 1 ee ee ing eee 
1 3 * by the 8 Rule 
mo Ullage of Caſks 2 291 
| + A Table of the Areas of the Segments of a Circle 297 
cor HAP. VI. Or Sunv ITI. 
-- Of the Surveying-croſs, or 1 2» #4 303 
2-*To meaſure Off-ſets with a Chain and Croſs-ſtaff 304 
- 2+ To meature a Field in the ——— See 397 
N eo mesſure 2 * Field with . crooked 
| +14» Hedges © = | 2 8 31 
71 4 Toimenfuite an; irregutitr Ned wr 2 311 
82 5 5. To cut off from a nn given Number et Acres 319 


> 24: $07 3 its AT 4 271 
| ons - 
. de made 0 dee PEN 


Explanation 
1 2 Tyaoot un be ; Ht IGFOTIS 2 5 | 


- » 263 


+a * 


- 


a * 
BE Ie < * 3 * 
— — - 
_— 


* 
— 
7 + * — 

* a * 8 

3 644 A 1 48A * he — 

* 
" y — 8 
1 2 0 0 # CDs \ £ , 
0 3 +73 97 & 19 ns Ws 
0 , 4 
ac. | V3.7 + C2498 x , 
TAR 2; $f: 1 9 pS 
— 9 


COMPLETE MEASURER. 


* 
1 = p . 
„51 8 — — 
- IJ 1 — a ö 
: ; => 
. P R 
s. , _= 
: a 
* , e 1 ? o 3 
8 . - ” 4 
Fe . * — w K 
. " uy 1 * 
N 6 * - W + * " * 
. . . 
— + , W I * 
4 o 1 , * Fd 


, * 


wo 
99 —_— _——— 0 
* 


eri od Sees 


— 


— 1 4 


X Dein Fraction is an ardffeial Way of ſet- 
| ting down and oops Natural, or Vulgar 
| Fractions, as whole Nun A Decimal Fraction 
| has always for its Denominator an Unit, with a 
Cypher or Cyphers annexed to it, and muff therefore 
be either 10, 2100; 1000, 10006, Sc and conſe 
quently in writing dpwn a Decimal Fracton there is 
— — down eee 
Auipoctiom, it Is certainly known, confiſti 
of an Unit w A many Cyphers znnexed” tq it as 
there are Plates :(or Figures) in the Numer#tort © © 
» Zraspi. The Decimal Fraction 24 may be writ- 
ten chus 5, its Denominator being known 8 ; 
Unit wich two e ; e there" are tw 


1443 


"4: 


2 Notation of DsciMars. Part I. 
As whole Numbers increaſe in a ten-fold Propor- 
tion, towards the Left-hand, ſo, on the contra 


Decimals decreaſe towards the Right-hand in t 
ſame Proportion, as in the following Table. 


BY 28 35 
8 888 
1 l 
9 2423285 
23844 ERSSOS 
323883 2 32825 
© 2 8 88 5 S 8 
N 3283823228 
SSAEFTHE SGAF AA 
7654321%⁰2345 6 
Hence it appears, that Cyphers put on the Right- 
hand of herds Numbers, increaſe the Value of thoſe 


Numbers in a ten- fold Proportion: But being an- 


nered to the Ripht-hand of a Decimal Fraction, 


neither Increaſe nor decreaſe the Value of it: So 


tion, whoſe Denominator has more Cyphers than there 
= Figures by = N the mou of 22 

igures muſt upplied by placing Cypbers re 
e of —— Numerator; - ſuppole rod 
were to be written down, without its Denominator; 
Here, becauſe there are. three Cyphers in the Denomi- 
nator, and but Twe Fi in —— there - 
fore puta Cypher before 19, and ſet ĩt down thus; 73 
1 7 FF 
1 


4 


W W 7 r — „„ ” © __ 


equivalent to the Vulgar Fraqion given. 


Chap. Il. Redufion of Dzcmals. 3 


CHAP. II. 
1 ( RepucTion' or DECIMALS. F +2 


3 Reduction of Decimali, there are three Caſes: iſt, 
To reduce a Vulgar Fraction to a Decimal. .2dly, 
To find the Value of a Decimal in the Known Parts 
of Coin, Weights, Meaſures, &c. and zdly, To re- 
duce Coin, Weights, Meaſures, &c. to a Decimal, * 


I. Iv reduce à Vulgar Fraction to a Decimal. 


- 


; The RULE. 
As the Denominator of the given Fraction is to its 


Numerator, ſo is an Unit (with a competent Number 


of Cyphers annexed) to the Decimal required. 

Therefore, if to the Numerator given, you annex 
a competent Number of Cyphers, and divide the Re- 
ſult by the Denominatar, the Quotient is the Decimal 


Example 1. Let be given, to be reduced to a De- 


cimal of two Places, or having 100 for its Denomi- 


nator. 


To 3 (the Numerator given) annex two Cyphers, 


and it makes zoo; which divide by the Denominator 
4, and the Quotient is. 75, the Decimal required, and 


is equivalent to ̃ given. 7 
Note, That ſo many Cyphers as you annex to the 


iven Numerator, ſo many Places muſt be pointed off 


4 the Decimal found; and if it ſhould happen, that 


there are not ſo many Places of Figures in the Quo- 
tient, the Deficiency muſt be ſupplied, by prefixing 


Cyphers to the Quotient Figures, as in the next 
Example. oth} at 


2 N 
St 09 1" ADLORYY N „ 
3 2 Example 
. . a 
* 


— 


= -"Reduftion of Decimars. Part J. 
Example 2. rank 4 ons reduced to a Decimal having 
fix Places. 

- "7; 6 2s Numerator annex fix Cyphers, and divide 

by the Denominator, and the Quotient is 5235 ; but 
it was required to have ſix Places, therefore you muſt 
put two Cyphers before it, and then it will be 
005235, which is hs Decimal required, and is x equi 


valent to 
5 See the \ ork of theſe two re 


93. oſs 75 $73) 3: 000000! 0595 - 
to: - { 1350 
20 \ 
- os FORE 2040 
5 3210 
345 


Ry 

1 the fecond Exam le FERRIS 345, which 
Remainder is very infigniicant it being leſs than 
re Part can dan anT therefors is ed. 


E | 
Practical nnn. 


Reduce to a Decimal, nf. +578 28 rem. 
z- F Ye 5714 + 


4. Reduce qr to a 

2 Anf. .004t 152263 rem. gi. 
5 5. rieten 

Katy {i An}. 20833. &e, 


6. Reduce 45 n to 6 mixed. Decimal 
Decimal. 


Anſ. 15. 38461 rem. 7. 


; 7- Reduce yy to a 
15 aus 17241379 rem. 9. . 


8. Reduce * to a Decimal. 
Anſ. 026178010471 rem. 39. 


23 7 
. 7,2 . 2 
2 , 1 Note. 


Chap. 2. Reduction of DSA s. 8. 
Note. A finite Decimal is that which ends at a 


certain number of Places, ſuch for inſtance as Ex- 
ample 1. Hut an infinite Decimal is that which no 


| where ends, but is underſtood to be indefinitely con- 


tinued ; ſuch as Example 3.—In ſhort, all. Fractions 
whatever, whoſe Deo minators are not compoſed of 
2 or 5, or both, will have their correſpondent” Deci- 
mal Infinite. The Method of managiag circulating 
Decimals may be met with in Keith': Arithmetic, 
and ſeveral others; but for common Uſe, all the De- 
cimals, beyond three or four Places, may be ſafely re- 
jected, without affecting the Truth of the Concluſion, 


I. To find the Value of a Decimal in the known 
Parts of Money, Weight, Meaſure, &c. 
| The RULE. _ s 

' Multiply the given Decimal by the Number of 


Parts in the next inferior Denomination, and from 


tbe Product point off ſo many Figures to the Right- 
hand as there were Figures in the Decimal given; 
and multiply thoſe Figures pointed off by the Number 


of Parts in the next inferior Denominãtion, and point 
off ſo many Places as before, and thus continue to do, 
till you have þrought it to the loweſt Denomination 


g be given 


Example 1. Let. 7565 of a Pound Stertin 
to be reduced to Shillivgs, Pence, and F y 
Multiply by 20, by 12, and by as the Rule directs, 
and always point off four Figures to the Right-hand, 
and you will find it make 1 577 1g. 24, See the Work. 
IJ 7505 oh | 


C e® | Sl CHE wh 


* ReduBion of DecrMarts. Part I. 
. Example 2. Let. 59755 of a Pound Troy be re- 
duced to Ounces, voor 2416. move and Grains. 


Multi ply by 12, by 20, and by 24, and always 
point off five Figures towards the Right-hand, and 
you will find the Anſwer to be 7 oz. 3 pat. 10 gb. 
Fere. See the Work. 


59755 
12 


7.17060 | | 

2 0%. þWHr, gr. 

— Facit 7 * ND 
| 3:41200 . 


9.88800 ed 
Ex af Let 43 8 reduced to 
ample 3 4 ede 1 


Nadin by - 20, 50 45 and by 28, and the Anſwer 
nr | | 


Example 


— 


— 


Chap. 2. Reduction if. DeciMars. 7 


"Example 4. Let 9595 of a vere reduced i into 
Inches and Quarters. 


„„ , 
12 


ITY +) 
11.5140 
4 Facit 11 Inches, 2 Quarters. 


2 0560 | 


Praflical Examples. 


5. What is the Value of .7575 of a Pound Sterling? 
"Auf. 158.'14d. . 2. 
6. Required the Value of .75435 of a Shilling. 


Anſ. 9.0522 Pence. 
7. What! is the Value of. 375 of a Guinea ? 


' Anſ. 78. 103d. 

8. What is 99 ooo of 4575.07 a Hundred : 

| Weight. Anf 1 qr. 231b. 1 85 13.44 rms. 
9. What is the Vue of 175 of a Ton Avoirdu- 
is? Anſ. 3 cwt. 2 grs. 
10. Required the Value of 02575 of a Pound 
Troy ? Anſ. 6 dwt. 4.32 grs. 


11. What is the Value of 04535 of a Mile? 
Anſ. 14 p. 2 yds. 2 fe. 5 in. i. 128 barley- corn. 

12. What is the Value of .6375-of an Acre? 
| Anſ. 2 roods 22 perches. + 
13. What is the W of 574 of a Hogſhead of 
Beer ? 30 gal. 3 qt. 1.968 pt. 
14. What is the Value © of 255 afra 
Anſ. 156 days, 12 hrs. 13 m. 51 ſec. 36 thirds. 


IN. To reduce the known Parts of Money, 
— 0 Meaſure, &c. to 4 . 


- The RULE. 


To the Number of Parts of the leſs Denomination 
i given, annex a —_— Number of Wer _ 
v 


£ 


. 


Neaduiun of Drentats. apt I 

divide by the Namber of ſuch Parts that are contained 

in the greater Denomination, to which the Decimal 

y 1 oe: brought; and the Quatient is the N 
ught. 


a LE ATI Bhatt 
& Pound. 


"To 6 annex a com mpetent Number af Cyphers (ſup- 
poſe 3), and divide the Reſult by 240 (the Pence in a 
und), and the Quotient i is the Decimal required, 


24006 oofof, nM | 


12060 | 
(NETS EE g 


2 „ „„ 3» 
L 


1 34.1 be rt © the Decimal 
af a Pound, Kevin 1 Placss, , - 
* 34. 4 there axe fifteen Pirthings, Nur to 
r yphers (becauſe there are to be ſx 

aces in the Decimal required), and divide by 960 
c oe in a Found), and the Quotient 5 
* bY We 


N e LY 


* + * Try 
— 


340 55 4 PS as 


a 
1 


tos 3. bet 3 lock be Het v th 
of Fan, coiling of or f. 


/ Fi 


In 3 1 Inches, there are 13 Qgarters; therefore to 
13 annex four Cyphers, and divide by 48 {the Qua- 
rers-in a Foot) Ad the Quotient is. 2708. 
; a . 
48)13.0g00(.2708. _ * 


340 


— — 2 


3 . 
— —— \ 


0 


. Brample 4. Let g C. 1 gr. 1616. be reduced to the 
Decimal of a Ton, having fix Places. 


C. qu. 1b. * 
9. 1. '16-- 2240) 1052. oO. 469642. 
4 . 
37 gr. 15 
1 
— — | 21600 g 
„% ä 
75 7 14400 
1052. Pounds. 9600 
22 . | 3 ? 
6400 


1 Pacit . 469542. 


Practical Examples. 


5 Redbee 78. 51d. to the Decinal of 2. Pound? 
N Auf C. 3729166, Kc. 
6. What decimal Part of a Pound Sterling is Three - 


e? | Anſ. £ .oobas.. 

7. Reduce 48. 7:44. to the Decimal of a Pound 
Sterling? % £ 2325757, Kc. 

KI Ee | Ks 8. Reduce 


3 
, 
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. 8. Reduce 10 oz. 11 dwt. 3 87 to the Decimal 


of a Pound Troy ? .12968751b. 
9. Reduce 3.cwt. 1 gr. 1446. to de Peeimal of a 

Ton ? Af. .16875 Ton. 
Ia. Reduce 22 Feet 7 Inches to the Decimal of a 
28 700 Anſ. 22.5833 Feet. 
1. Reduee 2 grs. 1813. to the Decimal of a Hun- 

41 Weight? Anſe. 6339285714, &c. car. 
12. What decimal Part of a. Year is 3-ww. 44. 55 


Hours, reckoning 365 Days 6 Hours a Year ? 


Anſ.1.0;4720511065 
13. Reduce 2. 45 Shillings to. the Decimal * 


Pound? Anf. £ 1225. 
14. Reduce 1.074 Roods to the Decimal of an 
Acre? A 2685. Acre. 


15. Reduce 17.59 Yards to the Decimal of a Mile? 
An. OT ba Wha. 


CHAP. m. 
ADDITION. OF DECIMALS. 


A DDITION of Decimals is performed the fame 

Way as Addition of whole Numbers, only you 
muſt obſerye to place your Numbers right, that is, 
all the decimal Points under each other, Unite under 
Units, Tenths under Tenths, &c:. 


Example. Let 317.25 17. 125; 275.53 47.357935 
and 12.75; dende together 1 into one Sum. 


317.25 
17.125; 
| 275-5 
16+ 47.3579. 
| 7 © , ae 


Sum 669.9829 I < 
| Factica 


Chap. 4. .. of DEciMALs, IT 


| Praffical Examples. 


z. Add 5.745 3. 4563 $5433 17-4957 together: 


Sum 27.2087. 


'3- Add 3.7543 47-53 :00857; and 37.5 together. 


Sum 88.76257. 


+ Add 7 * 275 14.795 J and 1.5 together. 


Sum 71.01. 


6 2 of z * 
144 1 1 
* 
oy D — 
* 


CHAp. IV. 


SUBTRACT10N or DECIMALS. 


Steraterer of Decimals is likewiſe per- 


ed the ſame Wa 


as in whole Numbers, re- 


ſpect Ning had (as in Addition) to the right placing 
= Numbers, as in the following Examples. 


n* oh 


Fri 212.0137 


Subtr. 31.1275 5 


y 0 
— — 


Reſts 180.8862 


(2)-- 
From 201.125 
Sobtr. 5. 57846 


Refts 195.54654 


Note. If the Number of Places in the Decimals 
more in that which is to be ſubtracted, than in 
t which you ſubtract from, you muſt ſuppoſe 
8 to make up the Number of — as in the 


ſecond e. | 


Practical . 


5.7682 


| 


B6 


&. + 


3. Required the Difference between 37.49 and 


nf. 5 1.722. 
4. What 


12: Multiplication of Dreruats. Part I. 

4. What is the Difference between 3054 and 

3.0547 An. 2.7486 
5. Required the Difference botota 1745.3 and 


1 ICT. 1571. 
+ * Vihar is the Difference berween Ze Tenth 


| * 1 a 
* bs the Difference between 7195; and 
09075? Hnſ. 89575. 
15 hat is the Difference between 150.43 and 
Be er A,. 603.925. 
rom 1754-754 take 375.49478? 
Ai. 1379-25922. 
10. Required the. Difference between 17:541 and 
. 35-497 ley Sr e 


* 


' 
| 
| 
” - 
; 
= 


| CHAP. V. 
Mo TIL Ten Tron or DECIMALS. 


| ur *FIPLICATION | of Decimala is. alſo per- 

| formed the ſame Way as Multiplication of 
whole Numbers; but to know the Value 2 0 

Product, obſerve this Rule. 


Cut off, or ſeparate by * Comma or Point, fo 
2 decimal Places in the Product, as there are 
ne vis. both in te 


Multiplicand and Multiplier. , 


Example 1. Let 3325 be e by v. 75. 
Multi tiply-the Numbers together, az, if they were 
whole Numbers, and the Product is 8.59375: And 
becauſe there were three Places of Decimals pointed 
off in the Multiplicand, : and two Places in the- Mal- 
per NE you muſt point off five Places | | 
< of 


. — 
. 


Chap. 5. Multiplication of Dzeniars. 13 
. 
Tp a 
| 3 wn. 72 
ö 2.75 * 
Co 2 | 15625 
21875 
6250 


- 


= Product 8.59375 

. Wn Let 79.25 be maltiplicd by .45 

In this Example, — two Places of Nen, 

re pointed off in the Multiplicand, and three in the 

Muktiplier, therefore there muſt be five pointod rf 

in the Product. L 
Multiplicand 79. 25 Hi 
Matiplier 59 


71325 
39625 
31700 * = 
Z 44449 


3 Prod, 36. e Nt 0 
1.35272 multi .004 9. 

"a Wie | Rac ple, 3 in the Multi wax 4 
fix decimal Places and in the Multiplier ve Places; 
therefore in the Product there muſt be elgven Places 
of Decimals ;. bur. when the Moltiplication i is finiſhed, 
the Product is but 57490609, vi. only eight Places; 
therefore, in this Caſe, you muſt put three Cyphers 
before the Product Figures, to make up the Num- 
ber of eleven Places: l will be 


n at 
? 8 136272 


— 
* 1 
„ ö 

5488 | 

Proton -000574g0600 


Pradiical 


\ 
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Practical Examples. 
4. Multiply .001472 by. 1046. 
Product. ooo 5% 38240. 
5. Multiply .017532 by 37. Produd 6. o8 3604. 
6. Multiply 279.25 by .445- : Produg 124. 26625. 
7. Multiply 32.0752 by 0325 
by Product 1.04244400- 
8. Multiply-4.443' by 15.98. Product 70.999 14. 
. 9. Multiply 20.0291 by. 35.45- * 
72 Froduct 7 10.031595. 
10. Multiply 7.3564 by. 0126. 2 
| | Product. 9269064. 
11. Multiply . 75432 by. 356. | 
5 3 a 6 Product 026853792. 
12. Mu oo473 0374. 
| PT = N Product. ooo 1% go. 


Cuntratted Multipiication of Decimals. 


_ Becauſe in” Multiplication ef Decimal Parts, and. 
mixed Numbers, there is no need to expreſs all the 
Figures of the Product, but in moſt Caſes two, three, 
or four Places of Decimals will be ſufficient; there- 
fore, to contract the Work, obſerve the following 


Write the Unit's Place of the Multiplier under 
that Place of the Multiplicand, which you intend to 
keep in the Product; then invert the Order of all the 
other Figures; that is, write them all the contrary . _ 
Way; and, in multiplying, begin always at that 
Figure in the Multipficand which ſtands over the 
Figure you are then multiplying withal, and ſet down 
the firſt Figure of each particular Product directly one 
under the other: But take care to increaſe the firſt 

| bers Figure 


\ 


Chap. 5. Contracted Multiplication. 15 

Figure of every Line of the Product, with what would 
ariſe by carrying 1 from 5 to 15; 2 from 15 to 25; 
3 from 25 to 35, &c. from the Product of the two 
Figures (in the Multiplicand) on the right Hand of 


the multiplyigg Figure. 0 


Example 1. Let 2.38645 be multiplied by 8.2175, 
and let there be only four Places retained in the De- 
cimals of the Product. | 


Firſt, according to the Directions, write down the 


Multiplicand, and under it write. the Multiplier, 
thus; place the 8 (being the Unit's Place of the 
Multiplier) under. 4, the fourth Place of Decimals 
in the Multiplicand, and write the reſt of the Figures 

uite contrary to the uſual Way, as in the following 

ork: Then begin to multiply, firſt the 5 which is 
left. out, only with regard to the Increaſe which muſt 

be carried from it; ſaying, 8 times 5 is 40; carry 4 
in your Mind, and ſay, 8 times 4 is 32, and 4 I carry, 
is 36; ſet down 6, and carry 3, and proceed through 
the reſt of the Figures as in common Multiplication. 
'Then begin to multiply with 2; ſaying, 2 times 5 is 
10, nought and carry 1; 2 times 4 is 8, and 1 is 9, 
for which I carry 1 becauſe it is above 5; then 2 times 
6 is 12, and 1 that Icarry.is 13.; ſet down 3 and carry 
1; and proceed through the reſt of the Figures as in 
common Multiplication. Then multiply with 1; 


ſaying, once 6 is 6, for which I carry i, and hay: * 


once 8 is 8, and 1 is 9; ſet down 9; and proceed as 
in common Multiplication. Then multiply with 7 ; 
ſaying,-7 times 6 is 42, two and carry 4; 7 times 8. 
is 56, and 4 is 60, nought and carry 6; 7 times 3 1s 
21, and 6 is 27; ſet . pads 7 and carry 2, and pro- 
ceed. Laftly, multiply with 5 ſaying; 5 times 8 is 
40, nought and carry 4; 5 times 3 1s 15, and 4 is: 
19; for which carry 2, and fay, 5 times 2 is 10, and 
2 that I carry is 12; which ſet down, and add all the 

Products together, and the Total will. be 19.6107.. 
See the Work. 


 Contraded. 


— 


7 * 


— 


Contrated Multiplication. Part L. 


14 
* Y 


RE 169 
; _ - Conthaged. Common. 
2.38645 „ 2.38645 
5712.8 8.2175 
190916 RS, 93225, 
4773 '.; ;307 19535; 
; 239 238645 
* 167 it. 4772 90 N 
„ies 
— — * _— 0 
19.6107 19.6106 | 52875 
— i 7085 


 "Phave here ſet down the Work of the laſt Exam. 
ple, wrought by the common Way, by which yow 
may ſee the Reaſon of the contracted Way, all the 
Figures on the Right- hand of the Line being wholly 
omitted. 7:9 | : | 
(Example 2. Let 375.13758 be multiplied hy 
16.7324, ſo that the Pods may: have but four- 
Places of Decimals. ö : 


375.13758 the Multiplicand: 
4237.61 the Multiplier reverſed. 


37513758. the Product with 1 
22508255 the Product with 6 increaſed with 6x8 . 
2625963 the Product with 7 increaſed with 7 x 8 x5; 
112541 the Product with 3 increaſed with 3 x 5 x 7: 
7503 the Product with 24ncreaſed with 2X7 x3; 
1500 the ProduQwith 4increaſe& with o. 


6276.9520 t the Product required.. | 


Practical Examples. 
34-08 n | 
Example 3. Multiply 395-3756 by. 7564. 


Anſ. "— 


Chap. 6. Divißon 'of (Dzemars. 7 
„Let 54. 7494367 be multiplied by 4.7347 f 
reſerving only five Flaces of Dvecimals in the Produrt.> 
Anf. 258.677 56. 
* Multiply 5e b by 3416497 and retain 


three Decimals in the P J 162. 251 
6. Let ale 9 be maltiliel by 751. 250 and 
erh oul Legen. or whole e bers, i 
Product. Anſ. Bebe. 
; ——— N 
. cHAp. VI- Ds 5 


2 . o DECIMALS, | 


Wale is erden in the Gina 
14 18 of B22 ifion of whole Numbers; to 
know the Value or Denomination of the S 

is the only N for the reſolving | 0 

N r rep che followin . 2461 


* 


e. 1 2 el "RULES rhe - _ 8 
1. The firſt Figure in the Quotient aeg bo of the 
Yame Denomination with that re in the Dividend 
which ſtands (or is ſuppbſed to ſtand) ver the Unit's 
Place of the Product of the fir Quotient Figure by 
the Diviſor, 

II. When the Work of Diviſion 5 is ended, count 


how many Places of Decimal Parts there are in the 
Dividend more than in the Divifor; for that Exceſs 
is the Number of Places which muſt be ſeparated in 
the Quotient for Decimals, But if there be not ſo 
many Figures in the Quotient as there are in the ſaid 
Exceſs, that . muſt he ſupplied, by 147 82 
. before the fignificant Figures, 5 — 
WG hand; with a Point before them; an tus? 5 y 
will 2270 diſcover the N of the RE. ; 


| _ 


- * „ 9 
" 
: 


18 . Diviſion Dinas Part I. 
;- bg following Di rectian ought 40% to be « careful 


0 Her ved 4 


Tf the Divifor confiſts of more Places than the Di- 
vidend, there muſt be a competent Number of Cyphers 
anne xed to the Dividend, to make it conſiſt of as many 
(at leaſt) or more Places of Deeimals than the Divi- 
for; for the Cyphers added mult be reckoned as 
Deeimals. 

Conjider whether there be as many Decimal Parts 
in the Dividend as there are in the Diviſor; if there 
be not, make them ſo many, or more, by annexing 
of Cyphers. | 

In Aridi of whole or wed Numbers, if there 
be a Remai ned,” you may bring down more Cyphers; 
and, by continuing your Diridon, carry the Rae 
to as maby ice of Decimals : as you Pleaſe. A? 


reed r. Let 48 be divided by 144. ds 


In this Example the Diviſor 144 is greater than 
the Dividend 48; therefore, according to the Di- 
rections above, I annex a W Number of 

Cyphers (wiz. four), with a Point N chem, and 
| difidein Og 18 85 > 


Fees | . - 144148.0000(-3335 
"1 8 | 432 g*.3 1 


22 
fe. 


But, firſt, in bing [22 often 144 in 48.0 (the 
firſt three Figures of the Dividend), I find the Unit's. 
Tee of the” Product of the firſt Quotient ä 


$3"; 


* 
* 


— 
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the Diviſor to fall under the firſt Place of Decimals ; 
therefore. the firſt Figure in the Quotient is in the, 
firſt; Place of Decimals: Or, by the ſecond Rule, 
there being four Places of Decimals in the Dividend, 
and none in the Diviſor; ſo the Exceſs of decimal 
Places in the * cp above that in the Diviſor, 
is four; ſo that wien the Diviſion is ended, there 
muſt be four Places of Decimals in the Quotient. 


Example 2. Let 217.75 be divided by 65. 


Firſt, in ſeeking how often 65 in 217 (the firſt three 
Figures of the Dividend), I find the Unit's Place of 
the Product of the firſt quotient Figure by the Di- 
viſor to fall under the Unit's Place of the Dividend; 
therefore the firſt Figure in the Quotient will be 
Units, and all the reſt Decimals: Or, by the ſecond 
Rule, there being two Places of Decimals in the 
Dividend, and no Decimals in the Diviſor, therefore 
the Exceſs of Decimal Places in the Dividend, above 
the Diviſor, is two; ſo when the Diviſion is ended, 
ſeparate two Places in the Quotient, towards the 
Right-hand by a Point. Sf . be 


65)217.75(3-35 
| 195 II 


— 


— 


4 fl 50 * | > 
Example 3. Let-267.15975 be divided by 13.25. 
, 13.25) 267. 15975 (20. 16 —ln 
91 J© 2650 2393 k : C2--< 4 

— ̃ ———— — 
4 4159 
8347 
3975 


＋ — 


* 


In 


; N \ | ED 
20 Dwvifion of Pretars, Part J. 
In this third Example the Unit's Place of the Pro- 
duct of the firſt quotrent Figure by the Diviſor falls 
under 6, the Ten's Place of the Dividend; therefore 
(by the firſt Rule) the firſt Figure in the Quotient is 
Tens: Or, by the ſecond Rule, the Exceſs of Decimal 
Places in the Dividend, above the Diviſor, is three; 
there being five Places of Decimals in the Dividend, 
and but two in the Diviſor, ſo there muſt be three 
Places of Decimals in the Qgotient. 


Frxample 4. Let 15.675 159 be divided by 375-89. 
375-89) 15-675159(-0417 
| 150356 +, 


— 


63955 


4 263669 
72 — 
\\ 546 


In this fourth Example, the Unit's Place of the 
Product of the firſt quotient Figure by the Diviſor, 
falls under 7, the feeond Place of Decimals in the 
Dividend; therefore (by the firſt Rule) the firſt Figure 
in the Quotient is in the ſecond Place of Decimals ; | 
. ſo that you muſt put a Cypher before the firſt Figure 
in the eden and by the-ſecond Ryle, the Exceſs 


— 


of decimal Places in the Dividend above the Num- 


ber of decimal Places in the Diviſor is 4; for the 
decimal Places in the Dividend are 6, bot the Num- 
der of Places in the Diviſor bat two; therefore there 
muſt be four Places of Detimials in the Quotient: 
But the Diviſion being -finiſied” after the common 
Way, the Figures in the Quotient are but three, 
therefore you muſt put a Cypher before the ſignifi- 
cant Figures. _ 2 . 


, 
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Example 5 Let 72.1564 be divided by 1347. | 


$1347)72-1564(535-68 
J 6735 = 


— — — 


4806 


— — 


7654 


-— © 


11080 


| . 304 | 
In this Example, the Diviſor being a Decimal, the 
lat Figure of the Product of the firſt quotient Figure 
by the Diviſor falls under the Ten's Place in the Di- 
vidend, therefore the Units (if there had been any) 
would fall under the Hundreds Place in the Dividend, 
and fo the firſt Figure in the Quotient is Hundreds. 
And, by the ſecond Rule, there being four Places of 
Decimals in che Dividend, and as many in the Di- 
viſor, ſo the Exceſs is nothing; but in dividing I 
put two Cyphers to the Remainders, and continue 
the Diviſion to two Places further; ſo I have two 
Places of Decimals. 15 4 47 


' Example 6. Let .125 be divided by. 457. 
0457). 150.735 


22 Diviſion of Dreiuals. Part J. 
In this Example, the Unit's Place of the Product 
of the firſt quotient Figure by the Diviſor (if there 
had been any) would An under the Unit's Place of 
the Dividend ; therefore the firſt Figure of the Quo- 
tient is-Units. And, by the ſecond Rule, there being 
ſeven Places of Decimals in the Dividend, and but 
four Places in the Diviſor, ſo the Exceſs is three; 
therefore there muſt be three Places of Decimals in 
the Quotient. ö f 


Prafii cal Examples. 


7. Divide .0000059791 by. oo456. 
g Quotient. 0131. 
8. Divide an Unit by 282, or, in other Words, 
find the Reciprocal of 282. Quotient. 0035461. 
9. Divide-.4 by. 3257. Quotient 1.2307, 
10. Divide 495 by. 42. Quotient 11785.71. 
11. Divide. 475 32 1 by 97-453- Duotient 00487 74. 
12. Divide 17.543275 by 125-7. - Quotient .13950. 
13. Divide 143754435' by. 7493. 1 
Len ned d. Quotient 19185 1.528. 
14. Divide 16 by 960. Quotient . 01666, &c. 
15. Divide 12 by 1728. Quotient. oobgft, Kc, 
10. Divide 47.5493 by 34-75. . 
Quotient 1. 36832517. 
17. Divide 74.3571 by. oo573. ö 
e Quotient 12976. 8062. 
x8. Divide. 3754 by 75.714. Quotient. 04958131. 


. 11 


Divificn of DrciuAls contracted. 


N Diviſion of Decimals the common Way, when 

the Diviſor has many Figures, and it is required 

to continue the Diviſion till the Value of the Re- 

mainder be but ſmall, the Operation will ſometimes 

be long and tedious, but may be contracted by the 
following Methol. | 


4 | | Te 


* 
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MO AIR OF «| OT 
By the firſt Rule of this Chapter (Page 17), find 

what 4s the Value of the firſt Figure in the Quotient: 
then, by knowing the firſt Figure's Denomination, 
you may have as many or as few Places of Decimals 
as you pleaſe, by taking as many of the Left-hand 
Figures of the Diviſor as you think convenient for the 
firſt Diviſor ; and then take as many Figures of the 
Dividend as will anſwer them; and, in dividing, omit 
one Figure of the Diviſor at each following Opera- 
tion; obſerving to carry for the Increaſe of the Fi- 
gures omitted, as in contracted Multiplication 
Note. When there are not ſo many Figures in the 
Diviſor as are required to be in the Quotient, begin 
the Diviſion with all the Figures, as uſual, · and con- 
tinue dividing till the Number of Figures in the Di- 
viſor is equal to the Number of Figures remaining to 
be found in the Quotient; after which uſe the Con- 
traction. ese — 2 
Example 1. Let 721.17 562 be divided by 2.257432; 
and let there be three Places of Decimals in the Quo- 
dient. ; a | 
Contrafted.  \} Common. 
2+25743)721.175—62(319.467 |} 2:25743)721-17562(319.467 
. 57229 i b * 


* 


43946 
22574 225743 
21372 21372032 
20317 2031 
1055 ? 1030450 
903 902972 
152 8 15504780 
8 „28 13504458 
17 enen: 
gh robe 15180201 
5, — 0 — — — 
- 8 1123019 


24 Steele“ Dinifen. Part 1. 


In this Bette the Unit' s Place of t Product of 
the firſt quotient Figure by the iviſor falls under the 
Handted's Pte n che Dividend; -lavidl it ij req aired, 

chat three Places of Decimals he in the — ſo 
_ - ther6 muſt bel ſix Places in all; that is, three Blaces 
of whole Numbers; and 8 Places of | Decimals, 

ben, becauſe I can have the Diviſbr. in the firkt fix 
Figures of the Dividend, I cut off the 6. with a Daſh | 
of the Pen, as uſeleſs; then I ſeek how often the 
Div iſot is in the Dividend, and the Anſu er is three 
times; put 3. in the Quotient, and — od and ſub- 
tract a8 ee Diviſion, and the Remainder is 
43946. 1 point off che 3 in the Diviſor, and 
—..— —— remaining Figures may be had in 

43946, the Remainder,-which can e but once; put 
1 in the-Quotient, and 2 ſubtract, and the 
next Remainder is 21378. off the 4 in 
the Diviſor, and ſeek how often — 2 Fic 
gures may be had in 213 7a) which will be 9 times ; 

| 9 in the 2 multiply as in contracted 


— and thus barg till the Diviſion - 
1 have xi down the Work of this aft 2 


large, acc mmon Way, that thereby 
the Learner may — 85 = eaſon * the Rule; all the 
Nantes on the Side the — 
ö * being-wholly vi omitted. — 
; 40 L a . * * 


7 


SD ne Prodtical 6 5 


| Id 1.59165 be divided by 8.758615, 
let it Teh — at four Places of Decintts 8 
pointed, notient. Anfwer 
. Let 25.1367 be divided by 217.3 1 599457 
there be fve Places of Decimals in the otient. 
ee Ain : 
v 2 17 by 2.756756, and let re 
be dye Places of Decimats fn hs Gris 
| — 2689. wot 


= 


aa "rs 
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Divide 514-75498 by 12.34254, and let 
be fx Places of Docimais ih So the Quorizne A 


_— 9 
6. Divide 47194379457 by 18 

the Qudbtient contain as many decimal P 

will be 228 or whole Numbers, in 2 


5814 8 
char vn. 
kxrsaerion OF THE SQUARE ROOT. 


r. given; 


O find the Root thereof, that is, to ſind out ſuch 
a Number, as being multiplied into itſelf, the . 
Product ſhall be equal to the Number given; ſuch 
eration is called, The Extraction of the Square Root; 
to do, obſerve the following Directions, 
"28 You muſt point your given Number; that is, 
make a Point obe the Unit's Place, another upon 
the Hundred's, and fo upon every ſecond Figare | 
throughout. * 
245, Then ſeek the greateſt ſquare Number inthe 
frſt Period towards oak roy jou placing the ſquare 
Number under that Point, and the . thereof in 
the Quotient, and ſubtract the faid ſquare Number 
from the firſt Point, and to the Remainder bring 
down the next Point, and call that the Reſolvend. 
„Then double the Quotient, and place it, for 
A Diviſor; on the Left-hand' of the Reſolv end: and- 
ſeek how often the Diviſor is contained in the Reſol- 
vend (reſerving always the Unit's Place), and put the 
Anſwer in tlie Quotient, and alſo on the Right-hand 
Side of the Diviſor ; then multiply by the Figure laſt 
put in the Quotient, and ſubtract the Product from 
dne nnn u in . nd bring 
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down the next Point to the Remainder (if there be 
any more), and proceed as before. 

A TaBLy of "SQVARES and their Roors. 


>.< r 
TERS > 
1 I | 
— —— a 


213l+41ls16[718 [09 | 
| Square [1 [4] 916] 2535 |49]64|51 | 
Rh 1. Let 4489 be a Number given, and let 
the ſquare Root thereof be required. 
4489(67 
36 


* 27)889 Reſolvend. 
889 Product. 
— ; . 
Fad - 


' Firſt, Point the given Number, as before directed; 
then, by the little Fable aforegoin®, ſeek the greateſt 
ſquare Number in 44 (the firſt Point to the Left- 

hand), which you will find to be 36, and 6 the Root; 
put 36 under 44, and 6 in the Quotient, and ſubtract 
82 and there remains 8. Then to that 8 
Bring down the other Point 89, placing it on the 
Right-hand, ſo it makes 889 for a Reſolvend; then 
_ double the Quotient 6, and it makes 12; which place 
on the Left-band for a Diviſor, and ſeek, how often 
La in 88 (reſerving the Unit's Place), the Anſwer is 
times; which put in the Quotient, and alſo on the 
Ripht-hand Side of the Diviſor, and multiply 127 
dy 7, as in common Diviſion, and the Product is 889, 
- which ſubtracted from the Reſolvend, there remains 
; ſos your Work finiſhed ; and the ſquare 
44489 is 67; which Root if you multiply by 


Hot 
Root 


adelf, that is 67 by 67, the. Product will be 4489, 
equal to the given ſquare Number, and proves t l 
| Work 


fand of the Diviſor ; ma 


found. 


* 


let the ſquare Root thereof be 
Cs %* 1 en 


134 Product. 


Gems - 647)4529 Refolvend. 
| 4529 Product. 


— 


Firſt, Point your given Number, as before directed. 
putting à Point upon the Units, Hundreds, and Tens 
of Thoufands ; then ſeek what is the greateſt ſquare 
Number in 10 (the firſt Point), which by the little 
Table you will find to be g, and 3 the Root thereof; 
put q under 10, and 3 in the Quotient; then ſubtrat 


9 out of 10, and there remains 1; to which bring 


down 69, the next Point, and it makes 159 for the 
Reſdlvend; then double the Quotient 3, and it makes 
6, Which place on the Eeſt-haud of the end 
or a Diviſot, and ſeek how often 6 in 16; the An- 
ſwer is twice; put 2 in the Quotient, and alſo on the 
Right#hand of the Diviſor,” making it 62. Then 
multiply 62 ky the 2 you put im Eh tent, and the 
Product is 124; which ſubtract from the Reſolvend, 
and there remains 45; to which bring down 29, the 


next Point, and it kes 4829 fog a new Reſolyend.. 


Then double the Qu tient 32, and it makes 64, which 
place on the Left 500 of the Reſolvend for the Divi- 
ſor, and ſeek how often, 64 in 452, which you will find 
7 times; put 7 in the . and alſo on the Right - 

ing it 647, which multiplied 


J 


Chap. 7. Extrattion of the Square Root, 25 


Work to be right. Had there been any Remainder, 
it muſt have been added to the Square of che Root 


Example 2. Tet 106929 be x Nuniber given, and 


dy the / in the Qotient, - makes 4529, which ſub- 
bi C2 © traced 


PL 


Extraction of the Square Root. Part J. 
hor from the Reſolvend, there remains nothing. 
8a 327 is the Square Root of the given Number. 

Note. The Root will always contain juſt ſo many 
Figures, as there are Points over the given Number 
Ho be extracted: And ; theſe Figures will be whole 

umbers or Pecimals reſpectiyely, s as the 
Points ſtand over whole Numbers or Decimals.— The 
Method of extracting the ſquare Root of a Decimal 
is exactly the ſame as in the, foregoing Examples, 
only if the Number of Decimals be odd, annex a 
Cypher to the Right- hand jo make them even, be- 
fore you begin to point. The Root may be conti- 
nued to any 2 — of Fi Fine you pleaſe, by an- 
nexing two Cyphers at a Time to each Rémainder, 
for a new Reſoſvend. . 


 Praftical — | 


[ 
| ry 1s required to extract the ot "VP 
3 2 1506.23. are e 
0 ec oot of 7596996??? 
Af. ok Rem. 3212016 
* What is the (quare Root of 75 7 2 
fn an. 59889 
by 65 Extia the ban Bog of 65671437514. 
10.379 251479. 
5. Wins ide quate Roar 33 
| 5 1234507 
8. What i the ſquare Roof 75.377 
| W 8.5853 64979. Rem. 24536226559. 


no 
210.9. What 34 the ſquare Root off $4325? | 
. ot e bg e et. * 96304 
75 ena the Serre Root if a Yoger 
» 1. 817 191 2 tc "Fraftjon.”. w.] RJ i! 8215 
Fo F 


1 8 given Fraction 0 its loweſt 8 
eee loved Keen N 


1: 


| 22 Root of 25 is 5, a 


| Chap. 7. Extraction of the Square Root. 29. 


the: fquare Root of ths Numerator. for a new Nume- 
rator, and the ſquare Root of the Denominator for 
4 new Denominator. 


2. If the Fraction vill a not —_ even, reduce it 
t a Decimal, and then extract the ſquare Root. 


3. When the Number to be extracted is a mixed 
Fraction, reduce the fractional Part to a Decimal, 
and annex it * Number, en extraQt the 
ſquare Root, 8 


- Rh 1. Extract the ſquare Root of 11 


Firſt, 44 is equal to 3 in its loweſt Terms, the 
dot — the ſquare Root of 36 is 
therefore 4 is the Root required: 


Ex Let'Z be a V F 
ample 2. "OI 


. whoſe ſquare Roor i req | 
1 * eee (9354 77 

64 | 
60 183)650 

56 $49 _, ; 

40 1865) 10to0 

4 9325 : 
41887007750 

1 3 74816 » 
1 2684 


bees tis f 6 0 Decimal, it makes 875; to 
which annex Cyphers, and extract the ſquare Root, 


as, if was 4 whole Number. So.the Root is. 9354. 


* 


0 4 - 
FE. 


03:. Example 


3% Extrodiun of the Square Rost. Part I. 
Example 3, Let phe. be a Vulger Fab, whoſe 
' Huare Root is xequired, 


* 


| 5610} 3.000000 (esel Roo 


nigh War is he-ſquars Root of: 15Þt 


vas Fragyy to « Decimal is 625, _ 5 
nexed to the 15 makes 5. 52 5, the ſquare Root 
which is l. Rem. $5934 


Praia enge 


What is the ſquare Root of 4 
| 8. Wit i. the Has Root of BY . 
7. What is the ſquare Root of 
An : 8p &c, 
3. What is the ſquare Noot of 295817 Anf. 5.4 
9. mne 2 Root of 4 ? 


of. 3538. Rem. 3775 
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CHAP. vm. 


ExTRACTION or THE CUBE ROOT, 4 
| 8 . | 


O extract the Cube Root, is nothing elſe but to 
fnd ſuch a Number, as being firſt multaphed 
into itſelf, and then into that Product, produceth the 
ov Number; which to perform, obſerve the fol- 


owing Directions. a 


, You muſt t your given Number, * 1 
the Unit' 2 make *a Point, or 2 5 inning 
over every third Figure — the Left- band. 


24h, Seek the Cube Number: i in the firſt 
Point, towards Leſt-hand ng the- Root 
thereof in the Quoticat, and the Number 


under the firſt Point, and ſabtraR it — and 
to- the Remainder bring down the next r a 
call that the Reſolvend. ; 


5 9 ole the gotient, and 1 place it unde: the 
4 end; the 3 Place of this under the | 
Place of the Reſolvend,; and call this the Trl 


Quotient. 
ens quare * Quotient, and le * Square, 
FE: Squire the gt wad vile is of 
this . — the Ten's Place of 
call this the Triple Square. 


$thly, Add theſe two together, in the ſame, Order 
85 they ſtand, and the Sum ſhall he the Diviſor. 


6:bly, Seek how often the Diviſor is contained in 
the Reſolvend, rejecting the Unit's Place of the. 
ſolvend (as in the Square Root), and put the Anſw 


in the Qgotient. 
C43 745. 


32 Extraftion of the Cube Root. Part I. 
ttb, Cube the Figure laſt put in the Quotient, 
and put the Unit's Place thereof under the Unit's 
Place of the Reſolvend. | 


8555, Multiply the Square of the Figure laſt pot in 
the Quotient, into the triple Quotient, and place the 
g under the laſt, one Place more to the Left- 

a * 


4 


bly, Multiply the triple Square by the Fig 
put in the Quotient, and 8 — it under the laſt, 
one Place more to the Left-hand. | | 


10thly, Add the three laſt Numbers together, in 
the ſame Order as they ſtand, and call that the Sub- 
Laſtly, Subtract the Subtrahend from the Reſol- 
vend; and if there be another Point, bring it down in 
the Remainder, and call that a new Refatvend, and 
proceed in all Reſpects as before. n 


More. To ſquare a Number is to multiply that 
Number by itſelf. And, 

To cube à Number is to multiply the Square of 
any Number by the Number itſelf. | 


4 , 
21 +* 


A 
* + JTJIfi 
C 


TABLE of Cuss and their Roots; 


— YT | ny 
„ * , : 4 451 * 9 


— 


[Es 516171819 | 


_ © *P"Caber — m8f276qhh25Þ 100343151217 29 | 


* 
* 


| Brample 


 Chap\'8. .\ExtraBitn of the Cube Root. 33 | 
E ex; Let 37 22 de a Cubic Number, whoſe 
neo logins i . 


ur! 


3 14432(68, Root... 5! 


216 - NY ES I.23 4 + 


932 7 Relolvend,.” d 


— — 


＋ of 6. 
EG BE ns the: Quotient. 6. - 


— Birte 1 F 


"$12 Cube of 8, the laſt Figure of the 13 | . 
J 152 The Square of 8. 0 the triple Quotient. 
8646 The triple Square the Quotient. 6 * 8. 


3.032 8432 The Sabuahend. g 


— 


After Tl have Fall the given! Number, dek 
what is the greateſt Cube Number in 314, the firſt 
Point, which, by the little Table annexed to the 
Nule you will find to be 216, which is the neareſt that 
is leſs than 314, and its Root is 6; which put in the 
Quorient, and 216 under 314,: and fubtract it there- 
from, and there remains 98; to which bring down 
the next Point, 432, and annex to 98; ſo will it. 
make 98432 for the Reſolyend. "Then triple the 
Quotient 6, it makes 18, which write down the Unit's 
Place, 8, under 3, the Ten's Place of the Reſolvend. 
Then ſquare the Quotient 6, and triple the Square, 
and it makes 108, which write under the triple Quo- 
| tient, one Place towards the Left-hand; then add thoſe- | 
two Numbers together, and they make 1098 for the 
Diviſor. Then ſeek how often the Diviſor is con- 
tained in the Reſolvend, (rejecting the Unit's Place 
thereof), that is, how often 1098 in 9843, which is + 

Cs $-times ; 


- 
. 


_-; OY OR ON Part I. 
$ times; 8 in the and the thereof 
below dhe Birilor, the nit? s Place 2 Unit's 
Place of the Reſolvend. Then ſquare the 8 laſt put 
in the Quotient, and multiply 64, the Square thereof, 
by the triple 1 18; the Product is 11523 ſet 

this under the Cube of 8, the Units of this under the 
Tens of that. Then Ar triple Square of the 
Quotient by 8, the Figure laſt put in the Quotient, 
the Produ is 864 ; bet ch this — under the laſt Pro- 
duct, a Place more to the Leſt- hand. Then draw a 
Line under theſe three, and add them together, and 
the Sum is 98432, which i is called rhe Subtrahend ; 
and being 4 btracted from the Reſobvend, the Re- 
mainder 15 nothing; which ſhews the Number to be 
2 true cubie Number, whoſe Noot is 68; that is, if 
68 be cubed, it will make 31 

For if 68 be multi tiplied 7 870 the Produd will be 
4624; and this Product, multiplied by 68, the 
| —— is 314432, which hems Work to be 


| Fx le 2, Let the Cube Root of 5735339 be 
require 


Aﬀter gon pointed the given Number, ſeek 
— a 


what is t ube Number in 5, the firſt Point, 
which, by the little Table, you wi | find to be 13 
which place under 3, and 1, the Root thereof, in 
the Quotient; and abtract 1 from 5, and there re- 
mains 4; to which brin down the next Point, it 
makes 4 4735. for the Reſolve Then triple the 1, 
and it and the Square of 1 is 1, and the 
Triple thereof is 3; which quan one under another, in 

their Order, and added, makes 33 for the Diviſor. 
Seek how often the Diviſor in the vans, and 
ea as in the laſt Example. | | 


\ 


\ 


— 
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77552 Roct. 


| 4035 


The T e of the Quotient, the . Figure. 
2 Tho triple Square of the Quationt n. 


33. The Diviſor, | 


47 The Sper 5, mag int nde 3 


enple Square of he Quo en 
$013 The Subtrahend. 


822339 The new Refolvend, = e 
51 The Tri of the 17, the twa firſt Fig. 
867 The Square — 17. 
55721 Diviſor. | | | \ : 
— 2 
. Te mg , the lat Figure of the Root. 
. by te riplo Quo 51: 
ede 863 by. 9+ 


-- - 


In this Kxenptl, 33» 1 5 Divifor . 
contained more than ſeyen times in 473, the Reſol- 
vend, after the Unit's Place has been rejected; > 
if you work with 9, or 8, you will find that the 
trahend will be greater than e 


C6 Hal, 
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Example 3. Requiredthe Cube Rootof 22069810125. 


In this Example 

22069910125(av05 13952, being ſub- 
| tracted from the Re- 
Pat n 5 6 1 * ſolvend 14069, the 
N= Refolyont..- ac - Remainder i 117; 
1 to which bring down 

8 Triple of 2. 810, thezd Point, and 


12 Triple Square by: 2. itmakes 1178105 for 


— 005 1 new Reſolvend ; 
= 20 Di. 1 . ind. the next Divi- 
Bw ñ DES ſor is 23604; which 

512 Cube of 8. you cannot have in 


384 Square of 8 by 6. te fid Reſolyend 
96 Triple Square by 8. | (the Unit's Place 


— bdeing rejected;) ſo 
13952 £ Subtrahend. 4 * muſt put o in 
arri tze Ogotient, and 


* * 117910195 New nature, ſeek a new Divi- 
We (after you have 

84 Triple of 28. rg, we down your 
r 2 Square of 28. oint to the 
en e \Relolrend 3) which 

_ : > 4666 Djxilor, n new Diviſor is 
Tabs — 2352840; and you 


Tri ple of 280. | will find it to be 

| Triple Square of 80. contained. 5 times. 
— AIGINN So proceed to fi- 
2382840 New Divifor. niſh. the reſt of the 


2. 21000, Square of 5 by 849. 
11760 Tele Square * $: | 


— — 


Subtrahend. | | n 


eee 
„ 


— - . 
* 7 0 a 
: 
% 
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- Note. The Root will always contain juſt ſo many 
Figures, as there are Points over the given Number 
to be extracted; and theſe Figures will be whole 
Numbers or Decimals reſpectively, according as the 
Points ſtand over whole Numbers or Deci The 
Method of extracting the Cube Root of a mixed 
Number, or Decimal, is the ſame as in the above 
Examples; only the Number of Decimals muſt he 
made to conſiſt of three, ſix, N wes 'Figures, 
by annexing Cyphers. 


Practical Examples. 
Franzi + What is the Nr of cg, 


5. What is the. Cube Root of 846045192 res 
6. What is the Cube Root of 2 59697989? | 
Anſ. 638 


1 7. What i 15 ah Gube Root of 2591 70567 . 
An ſ 


5.9. Rem. 8 1 
8. What; che Cube Khor © 9375 5 8 


45.42. Rem. 59186982 


9. Required the Cubs | oot.of 401719179. 


| A737. Rem. 1403626 
10. Required the Cube Rogt.of .0001416. 

N » Rem. 992 

11. Required the Cube Root o 122615327232- 
Au. 8 

2. What is the Cube Root of 705 9199472847 
20. 
3. What is the Cube Root of abe 


Auf. 115.78 * 


14. The Cube Root of 57346 is required. 
12 Sane: Rem. 8045 888. 


To extra? the Cube Root of a Pulgar F ration. 


; RULE., | 

1. Reduce the given FraQtion to its loweſt Terms, 

if it be not in its Terms already ; then * 
10 | qt 


* 


38 ExtralSion of the Cube Roct. Part J. 
the Cube · root of the Numerator for a new Nume- 


rator, and the Cube Root of. the eds 
new Denominatar. . ' 


p If the Fraftion will not extract even, reduce 
it to a Decimal, and then extra the Cube Root. 


3. When the Number do de extrafted- i is a mixed 
| Fru dien. reduce the fractional Part to a Decimal, and 

annex this Decimal to the . en then ex- 
tract the Cube Root. | 


Example 1. a dane es 2427 


Eirſt, is equal to 32 in its loweſt We 
EN er 
therefore the Cube aer unt. the Anſwer. 


Example 2. Let = Fa a Volger Fraftion, whoſe 
Cube Root is req aired: 
Buy the firſt Rule of Chapter II. reduce the Vulgar | 


Fraftion to a Decimal. 
wech grebe ge, | 


276 WIT, 


2 


cage  Butradficn of the. Cube Rost. 39 


* 


—ů —-—-¼Pʒ 


61811 5942(-262 Root. 
.8 


10115 Reſolvend. 


— — 


6 Triple of 2. 
12 Triple m_ of 2. 


"TE 126 Diviſor. v'{ 


. —— . 


1 2106 Cube of 6. 


= Square of 6 by te ö 


Triple Square by 6 
9576 Subtrahend. 


— 


539942 


Reſolvend. 


78 Triple of 26. 


2028 
—— — f 


0355 


31 

+4936 
| I $ 5 498728. 
a — 
334214 


Triple Damper 5 26. 


Diviſor. Ty 


Cube of 2. 


Square of 2. by 


© Triple altos 2048 


, 


Sabtrahend. 
Remainder, 1 | 


bes. 


es hk aft Wk — 8 


het 4 rem as was ſhewn in the firſt 
and if any _ remains, add it to the ſaid Cube. 


„„ if the Work | 


and the Sum 
1s r performed. 


Zxangh 


4o _ Multiplication of Fert, &c. .*PareT. 


Example 3. What is the Cube Root of 5662347, ? 
Here 2 to a Decimal is. 104, which an- 
nexed to 56623 makes 56623. 1o4, the Cube Root of 


which is 38.4. e 
x ME <.: £19318 211 - 
- Prafiical Exampler-— 


4: What is the: Cube Root of $35? - dy]; .71638 
5. Required the Cube Root of f. 4n/: .85324 
6. What is the Cube Root of 35 ? - Anſ. . 
7. What is the Cube Root of 37 An.. 82 207 
8. What is the Cube Root of 34? < Au. 98591 
9... What is the Cube el 33312 A. 17.471 - 
10. What is the Cube Root of 40322074 ? - 

258 Re $M bg 5s Anſe 101.07. 

> booriuadue 05D | 


MM * 
rang 
89 ” 4 # * % = 


—— 


4 
* 


-- GHAP:*KC.*: © - 

9 ? 149 COT SETS 1 6.5: 
MuLT1PLICATION or FEET, INCHES, axp: 
PARTS; on DUODECIMALS. 

en 4.3 $1142, 7 

FT HE Multipheation' of 'Fe# and 'Þuches is gene- 
rally called Dizdetimals,” becauſe every ſuperior | 
Place is 12 times its next Inferior in this Scale of 
Notation. This Way of conceiving an*Unit to be 

divided, is chiefly in Uſe among Acer:, who ge- 
nerally take the ſineaf Dimenfions'sf their Work in 
Feet and Inches : It is likewiſe called Croſs Maliigli- 
cation, becauſe the 72255 are Keri pied 
croſt-ways, a 1585 * * 
a6} e ee ee bro 


- 
- 
; 
** » 
. * 


" 1. Under the Moltiplicand write the correſpontiag 
Denominations of the Multiplier ; that is, Feet under 
Feet, Inches under Inches, Parts under Parts, &c. © 


TP. N ” Laaer A 


7 


1 Chap. 9. Multiplication of Feet, &c. an 

2. Multiply each Term in the Multiplicand, be- 
ginning at the loweſt, by the Feet in the Multiplier ; 
write each Reſult under its reſpective Term, obſerv- 
ing to an Unit for every 12, from each lower 
Denomination to its next Superior. 

3. In the ſame Manner multiply every Term in 
the Multiplicand by the Inches in the Multiplier, 
and ſet the Reſult of each Term ene Place removed 
F - to the Right-hand of thoſe in the Multiplicand. 

3 4. Work in a ſimilar Manner with the Parts in 
| the Multiplier, ſetting the Reſult of each Term re- 
7 moved two. Places to the Right hand of thoſe in the 
| Maltiplicand. Proceed in like Manner with the Reſt | 
of the Denominations, and their Sum will be the 


. Anfwer required. , 
' Example 1. Let 7 Feet 9 Inches be multiplied by 
Feet 6 Inches. _ >» . 20 £2424 |. 


- Multiplicant 7. g 63 £206 F 
c Multiplier 3 6 : ; . 3 © ad 


* 


23 » 3 B. 
"2 > WW >. 6 


ä 


— cm A 


Product 27 TUES YL 


Fr I 


— £ tt 
— 
- 


Firſt, Multiply 9 Inches by 3, Aying, 3 times 2 
is 27 Inches, which make 2 Feet 3 Inches; ſet doẽõom 
3 under Inches, and carry 2 to the Feet, ſaying, 3 

times 7 4s 21, and 2 that I carry make 23; 22 | 
7 23 under the Feet. ern r 
Then begin with 6 Inches, ſaying, 6 times g ib 54 
rates 5 4 is 4 1 * and 6 Parts; ſet down 6 
arts, and carry 4, faying, 6 times 7 1s 42, and 4 
that I carry is 46 R which is 3 Feet 18 16827 | 
which ſet down, and add all up together, and the 41 
Product is 27 Feet 1 Inch 6 Parts. | 


Example 


* 


42 Multiplitation of Feet, e. Part 1. 
' © Zxample 2. Let 7 Feet 5 Inches 9 Parts be mul- 
tiplied by 3 Feet 5 Inches 3 Parts. . 
ö 


| Multiplicand 7122 „ 
Multiplier 5 3 


mas a... 4. =» a R 


HR Ad eel am AM A. ae th” 


In this Example, I firſt begin with 3 Feet, and 
thereby multiply 7 Feet 5 Inches and 9 Parts: Firſt, 
Lay, 3 as g 15.27 Parts, that is, 2 Inches and 3 
Parts; ſet down 3 under the Parts, and cry Fo ay 
ing, 3 times 5 is 15, and 2 I carry is 17, that is, 1 
Foot 5 Inches; ſet down, 5 Inches, and , and 
ſay, 3 times 7 is 21, and 1 I carry is 24; fet down 
22 Feet: Then begin with 5 Inches, laying, 5 times 
9 is 45, which is 4 Stcondr, which make 3 Parts and 

Seconds; ſet down, 9 Seconds a Place towards the 

ight-hand, and tarry 4 Parts, ſaying, 5 times 5 is 
25, and, three I carry is 38, which is 2 Inches and 4 


Parts; ſet down 4 Parts and carry 2, ſaying, 5 times 


is 35, and 2 I carry is 37, which is 3 Feet, I Inch; 
| {it dawn 3 Feet 1 Inch; and begin to maltiply by 3 

N 3 tithes 9 is 27 La, that 1s, 2 Se- 
candi and 3 7 birds ; ſet dawn 3 Thirds, and carry 2, 
xing, 3 times 5 18 15, and 2 I catry is 17, that is, 

I mo and 5 Seconds; ſet down 3 and carty 
1, ſaying. 7 71321, and 1 I carry Þ 22, which 
is 1 Inch and 10 Parts, which ſet down, and add all 
up, and the Product is 25 Feet 8 Inches 6 Parts 
4 Seconds 3 Thirds. 2 


RULE 


/ 


E „. SS 9 Fo w pn wy wr 


as Ade A. Wn 


RULE n. 


| . eb ler in the. Moltiplicand are expreſſed ty a 


large N, 


Mottip! "firſt by the Feet in the Multiplier, as 
before. Then, inſtead of multiplying by the — 
and Parts, &. proceed. as in the Rule of Practice, 
by taking ſuch Woe Parts of the Multiplicand as 
correſpond with the Inches and Parts, &c. of the 
Multiplier. Then the Sum of them all will be the 
Product requires. aw arg HS 


/" Exangle 3. L Let 75 Fee 7 Inches be make by 
9 Feet 3 7 


In. 1 F. 1 | 
4112752 1 * 
+4517} | - 9-. 8 Maltiplier, 

+ 

of -. po: 3 -- ©: 
1 „ „4 

N | 25 'T) 2 © 4 


LY 


, = 
lecke — — 
- Produtt. 230". 748. 
k 4 a * 


1 4. 329 
* 6 a dh. td TT 
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Mar 97 ces, firſt 85 above Aredded; a. 
infead-of moltiplxing by the 8 Inches, let them _ 
divided: ino aligaey, tts of a Foot, as 4 and 4; be- 
cauſe vis the-thard, Part of 12. So, if you take the 
. - y 73Reet 7 Inches, and-ſetiit dowa — 
all together; he Sum will de 7; Feet 7 
832 5 8 Parts, 1: To- take the third Part, lay, how 
oſtencq in 7. Woher Swice g ſer down 2; then be- 
cauſe twice 3 is 6, ſaꝝ, ¶ out of 7, and there remains 
1, for which you muſt add 10 to the 5, and it makes. - 
15 ; then the Threes in 15 are 5 times; ſet down 53 
and, becauſe three times 5 is 15, there is o remains, 
Then F to the 7 Inches, laying, the Threes in-7 are. 

twice z 


1 77 Feet 1 * 5 Bo W 


44 Multiplication of Feet, &c. Part I. 
twice; ſet down 2 in the Inches ; -and becauſe twice 


3is 6, take 6 out of 7, and there remains 1 Inch, 
which i is 12 Parts; then- Threes in 12 are 4 times, 


and o remains. So the third Part 4 Feet y Inches 
E 


is 25 Feet 2 Inches 4 Parts; which ſet 3 {prin 


and add them together as A 


_ Z. 


wample 4. Let 37 rect 7 Tuehes'g Part be multi 
phed by 1 8 Inches au. — 
1 * 
5 85 q Plus 37 a - 45 ” „ Mikiplicand: 
n oj 7 42 8 r 8 
1 In = Fr 8 
| 190 f 8 
I. P. 1s „ 6 TL 5 FR 1} 
Q 6 a 41 12 SLOTS T's 
| * . * 6. 9 * 6. , 
Produa 197 K . 80 „6 
| . 1 
4 2 5 oy 
n ple I fest multiply | L 


{Then for the 8 Inches I ſay 4 Inches i the Third of 
a Foot, therefore I take the thisd-Part of 37 Feet 


Inches 5 Parts, which is 12 Feet 6 Inches 5 Parts 


2 Seconds, and ſet it down twice: Tren, far 'Parts,. 
I ſay, 6 Parts are the Eighth of 1 Iaches, becaüſe 
12 Parts make 1 Inch; herce it follows, that what- 


_ ever be the Value, or Product, by 4 laches, the Value 
_ of 6 Parts will be one-eighth thereof; © therefore I 


take-one-eighth of 12 Feet*6 Inches 5 Parts 8 Se- 


dcConds, and find it to be 1 Foot & Incite 9 Parts 8 


Seconds 6 Thirds; ſo that the Sum COR 


[7 i Le 1 i 4 £ [ 
l . 7 * „ v1 11 A” " - = bd 
* 8 - 4 4 #% o _ 7 b bf . _ S 4 4 - o 7 - 
4 Y- 2 « 1 - >” 9 \ 0 "I" 
. If 2 1 ” . 1 + 1 . A | EE To 1 — 1 211 639459 + 


BIG 06/2593] T2558 evriars bal . o. * ba, 
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* 


1 oped hr nie . 


When the Feet Jock — * Multiplicand and Muliplie 
" 9A; * p Jeg eN 4 


Maldply the Fegterd in into each other: "Then, 155 i 


* Inches NS: Parts in the le take 555 | 


of the Feet, Inches, &c: of the M 

for the Inches and Parts of the Multip cand, Ake 
Parts of the Feet only in the Multiplier. The Sum 
An de de re 1 4 


Example 5. 17 auf Inches be mul ed b 
„Kc 5 Feet g pl y 


' 


L i 1 LARS | +1 
6: 42 4 I * + + 50 
n 17 «+ | of 11 
: af YL | A 2 7 7 | 
* 8 3486 
„ 43 
Y | 37. 10 „ 6 th Be Vita 
. * » Ds. 
! 12 _ * et — 
13 2 LN 4 3 | 118 
en mo 


In thi 12 e Win are more his 32 
Feet in the Multiplier, I firſt multiply the 75 Feet by 
17 Feet. Thea, I fay, 6 Inches are the Half of a 


Foot, and take the Half of 75 ang Inches, which 
t 


is 37 Feet 10 Inches 6 Parts; ought to take 
the Parts for 7 Inches, therefore I fay 1 is | He | 
Sixth” of fix Inches, and take the fixth Part of 37 


Feet 10 Inches 6 Parts, which I find to be 6 Feet 
3 Inches 9 Parts. Then, becauſe there are 9 Inc} es 
in the Multiphcand, I take Parts with them out of 


as Feet i in the Multiplier, e 6 9 


— 


46 Aba leste of Ne, We Part I. 


the Half of a Foot, I therefore take the Hal of 17 
Feet, which is 8 Feet 6 Inghes; again, becauſe I have 
1 Inches left, and whatever the Produes by 6 Inches 
ma be, that by gr Inches muſt be the Half thereof ; 
1325 ſay : Inches are the Half, and take the Half of 8 
Feet 6 Inches, which is 4 Feet 3 Inches, the Sum of 
theſe is 12 Feet g Inches, which I place under the 
former Parts, and the 12 of the whole is 1331 
Feer 11 Inches 3 Parts, „ 


1 (3.1; 


Example 6. Let 311 Feet  Jaches'7-Parts be mul 
tiplied by 36 Feet 7 Inches 5 Parts. | 


Wy pag n 
6 „% © I 311 2 4 2 7 | * "et of N46 
36 7 7 „* 5 | : 7 — 
q many mu * . O! ov 12 
| N 4856 , 28 1. © 9 2 0 «4 WH 1 6 
| eis . | = P. . : x © *. 3 
þ 6: oF (6. Go Soo 8 EN N 
18 ag » It „ 4, 7 T. 13. 9 
@ . 0 & 7 9 »» 6 ., CI — 
SUE f 2 * 1 „ I] oh oo 7 
— — — 13 © 9 561 XP | 
{ 1 n #3 "i ? | N 
Product . = 2 KLE -7, 7 


aww —jͤ— —U—„ü 444 2 
* 


10 this Example I firſt wald I the Feet as th Ex- 
ample 5th. Then I 771 — are the Half of a 
Fot, and Ws the Half of 311,Feet 4 Inches, 1 
Weh i 0 be 153 Wet 8 Inches 3 
Seconds; then, 25 1 88 Ht ſixth 'of 15 Inches, I 


therefore 8 on eh o 5 F. ik 8 Inches 3 Paris 
6 e which is 25 > 11 Inches 4 Parts 7 Se- 
cans: c ufe 4 oF, are 'one-thurd of an 


Ineh, 1 take one third of 25 Feet 11 Inches 4 Patts 
7 Seconds, and find it. to be 8. Feet 7 Inches 9 Fae. 
.© Sceonds 4 Thie ds ; and. as I bave one Part left, I 
ay 1 is the ee of. add eke the Fuurth bf 8 
eet 7 Inches 9 Parts Fs ent 4 Thirds, which is 
2 Feet 1 Inch Farts 4 Seconds 7 e 
or 


% 


19180 


Chap. 9. Multiphcation of Feet, &c. 47 
for the 4 Inches in the Multiplican, I take a third 
Part of 365 the Feet in the Multiplier; becauſe 4 
Inches are one-third of a Foot; and 6 Parts are the 
Eighth of 4 Inches, I therefore take' the Eighth 
of 12 Feet, which is 1 Foot 6 Inches; — 2 
1 Part left, which is the Sixth of 6 Parts, ſo I take 
the Sixth of 1 Foot 6 Inches, which is 3 Inches. The 
Sum of theſe Parts is 13 Feet ꝙ Inches, which Lplace 
under the former Parts, and add them together,” fo 
that the whole is 11402 Feet 2 Inches 4 Parts 11 
Seconds 11 Thirds. 


Praftical Examples. 


7. Let 97 Feet 8 Inches he · multiplied by 8 Feet 
9 Inches. Anf. 854 Feet 7 Inches. 
8. Let 87 Feet 5 Inches be multiplied by 35 Feet 
8 Inches. Anſ. 37 Feet 10 Inches 4 Parts. 
9. Let 259 Feet 2 nches be multiplied by 48 Feet 
11 Inches, Anſ. 12677 Feet 6 Inches 10 Parts. 
10. Multiply 179 Feet 3 Inches by 38 Feet 10 
Inches, © : 6960 Feet 10 Inches 6 * 
11. MulGply 246 Feet 7 Inches by 46 Feet 4 
Inches. As, 11425 Feet o Inches 4 Parts. 
12. Multiply 246 Feet 7 Inches by 36 Feet 9 
Inches. ; An. go61 4 3 3 Parts. 
1 257 Feet 9 Inches by 39 Feet 11 
ele 5 b 7. * 102 Feet 6 Inches 3 Parts. 
Let 8 Feet 4 Inches 3 Parts 5 Seconds 6 Thirds 


en by. Feet 3 Inches 7 Parts h Seconds 


2 Thirds. 4 27 Feet y Inches 3 Parts 5 Seconds 
1 Third $ Fourths 8 Eifths 11 Sixths. 
15. Multiply 321 Feet 7 Inches 3 Parts by g Feet 


3 Inc hes 6 Parts. nf. 2988 Feet 2 Inches 10 Parts 


4 Seconds 6 Thirds. 


16. Ftaltiply 42 Feet 7 Inches 8 Parts by > Feet 


3 Inches 6 Parts. 
. Anſ. 310 Feet io Inches 10 Parts 10 Seconds. 
| 17. Multiply 


I 


"© 3 


, 48 _-* Of Gunter's Scale, &c. Part I 
89% Multiply 124 Feet 7 Inches g Parts by 14 Feet 
6 Inches 2 Parts, | 4 1809 Feet 1 Inch 1 Part 
* g9 Seconds 6 Thirds. 
18. Multiply 259 Feet 10 Inches 8 Parts by 18 

; moor ' Inches 4 Parts. 
lu iss Beet b Inches o Part 10 Seconds 
of; 8 Thirds. 
19. Multiply. 267 Feet 7 Inches 10 Parts by 25 

Feet "_ Inches 7 P 
* Af. bgog Feet o Inches 5 Parts o Second⸗ 
10 Thirds. 
20. Multiply 317 Feet 9 Inches 7 Parts by 37 
Feet 5 Inches 9 Parts. 

"if 21900 Feet 9 Inches 11 Parts 
| 1 Second 3 Thirds. 


rs —— 


© CHAP. x. 


Exyrayaruoy or THE Ling or Nowpens 
oN ,GUNTER'S SCALE, AND THE Con- 
- STRUCTION AND UsE or THE COMMON 
_ DIAGONAL SCALE. 


HE Line of n on 95 Tuo Feet Gunter”s 

Scale, marked Number, is numbered from the 
W. Ne of the Scale towards the Right, with the 
Figures 1, 2, 3, 4, 5, 6, 7, 8, 9; 1, which ftands 
exactly in the Middle of the Scale; the Numbers 
1994 go on 2, 3, 4 + 5 6, 7, 8, 9; 10, which ſtands at 

che Right-hand End of 'the Scale. 
heſe two equal Parts of the Scale are alſo ually 
AT the Diſtance between the firſt, or Left-hand 
1, and the firſt 2, 3, 4, &c. is exactly equal to the 
| e between the Middle 1, and the Numbers | 
2, 3, + ar. which follow it. 8 
| | 4 The 


WY; 


1 
6. 


Hy 


Cn 10. Of .Gunter's Scale, &c. 49 
The gahdisidobs of theſe two equal Parts of the 
Scale are Ike wiſe bailar,-iz; they are each One- 
Tenth; of the primary Piviſions, and are diſtinguiſhed 

by Lines of about Half the Length of the primary 

Diviſions. Theſe Subdiviſions are again divided into 

ten Parts, here Room will admit, and where that is 

not the Caſe, the Units muſt be eſtimated, or gueſſed 
brad by, the Eye, which! is eaſily done by a little 
ractice. 

The prima y Diviſions on the ſecend Part of the 
Scale are Lebens accotding to the Value ſet upon 
the Unit on the Leſtrlland of the Scale: Thus, if 
you call the Unit on the Leſt-hand of the Scale 1, 
then the firſt 1, 2, 3. 4. Kc. ſtand for 1, 2, 3, 4, Kc. 
the middle 1 is 10; and the 2, 3, 4, &c. follow 
ſtand for: 20, 30, 40, ct., and the 19 at the Right. 
hand is 100.--If you call the Unit on the Left-hand 
of the Saale 10. ha the firſt 1, 2, 3, 4. Ko. ſtand 
for 10, 30, go, 40, &c. the middfe i will be 100; 
and the 4,3, 4, Kc. following will be 200, zoo, 
400, &c. and the 10 at the Right-hand will be 
1000. If you call the Unit on the Left-band of the 
Scale 100 then the firſt 1, 2,3. 4, &c. will ſtand for 
100, 200, 300, 400, &. the middle 1 will be 1000 ; 
and the 23 3,4, Kc follbwingy 2000, 3000, 4000, cc. 
and the 10 at the Right-hand End will be 40000. 
Laſtly, if you, conſider the Unit on the Left- hand of 
the Scale as One-Tenth of an Units then the firſt 1, 
2, 3, 4, Kc. will be e, Fo, 1 F 1. &c. the middle 
: will and for an Unit, and the 2, 3, 4, Ac. follow- 
ing it will be 3, 3,4, Kc. and the 10 at the Right» 
hand End uf the Scale will ſtand for 10. 
From che above Deſeription it willi be eaſy. to find 
the Dixi ons repreſenting an) given Number. '\Sup- 
poſe 12 was required; take the Diviſion at the Fi- 
Bare n, in the Middle of the Scale, ſor the firſt Figure 
br yr 127 then — 1 * 332 two 

the longer to Right-hand, tas 

laſt is the Point — eee e 

3 K a 


2 


ge Of Gunter's Scale, &c. Part 1. 
a Braſs Pin.—If 34 wes: Call the Fipure 
3, on the Right-hand Half of the Scale, 30, and 
—— four of the longer Diviſions towards 
the Mght-hand; if 340 were required, it muſt be 
Found in the ſame Manner.—If the Point repreſent- 
Ing 345” were required, find 340 as above, then the 
middle Diſtance between the Point of 340; and che 


TFoint repreſenting 3 50, will be the Point reproſent- 


W 2 Iine of Numbers and a Pair of Compaſſes 
_ * the Problems het ere = bereadily 

ane, for they in u roportion. 
And, as in re of the-firſ 
Term, of any abſtract Proportion, by the ſecond, is 
equal to che Quotient of the third Term by the fourth; 
theas (for the Line of Numbers is a lo- 
garichmikal Line) the Difference between the firft 


a ee und 
ſecond Term, will be equal to the Diſtance between 
the third and fourth. And, for 'a ſimilar, Reaſon, 
Doecauſe 


The Extent of the Compaſſes from the firſt Term 
co ſecond, wall reach, in the fame Direction, 
from the third to the fourth: Or, the Extent of the 
Compaſſes” from the firſt Term to the third, wil! 
neach, in the ſame Direction, from the fecond to the 
5 | * rahopet r 21. 
Dy che ſame Direction muſt be underſtood; that if 
Term lie on the Right - hand of the firſt, 
Right-hand of the 


1. To 


Chap. 10. Of the Diagonal Scale. 1 
+840 Bo To find the Produd of two Numbers. | 


_ —4 - to the Multiplier, ſo is the Multi- 
oh to rodut, 


. To divide ons Number by another. 


As the Diviſor is to the Dividend, ſo is an Unit 
to the Quotient, 


3. Tofind a mean Projuertional betworn rue Numbers. 

Becauſe the Diſtance between the firſt and ſecond 
Term, is equal to the Diſtance berween the third 
and fourth; therefore; if you divide the Space be - 
tween the point repreſenting the firſt Term, and 
that e. the fourth, into two equal Parts; 


the middle Point muſt neceflarily give oa Pro- 
portional ſought. 


4. To extra# the Square Rook. 3 | 

The Square Root of a Quantity is nothing: n more 
than a mean Proportional between an Unit and - 
given Number to be extracted; the Unit bei . 
firſt Term, and the Number to be extract 1 8 
fourth ; therefore it may be done by * ;Pregeding 


: Direction. \ 


Note. Theſe Rules are all a plied i the cred. 
ing N ths Book. f i 


3% 


Ne. ' 


Of the eee Scaus. 4-1-7 4 | 
THE Diagonal Scale, uſually placed on the reo 


Feet 3 2 is ns contents, 


_ ” 
— 
— 

= 


LATINA 6 7 — n = 
essen Oo x 2 
— * 


4 
6 1 
43 eres 
2 
C 


. Draw eleven Lines of equal Length and at equal 
D 2 ' Diſtances 
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Diſtances from each other, as in the above Figure; 
divide the two outer Lines, as A D, CE, into any 
convenient Number of equal Parts, according to the 
Largeneſs you intend your Scale. Join theſe Parts 
by ſtraight Lines, as AC, Bo, &c. firſt taking Care 
that the Corners C, A, D, E, are all. ſquare. Again 
divide the Lengths AB and Co into 10 equal Parts, 
join theſe Parts by diagonal Lines, viz. from the 
Point A to the ſirſt Divigon on Co, and from the 
: firſt Diviſion in A B, to the ſecond Diviſion in Co, &c. 
as in the Figure, and number the ſeveral Diviſions. 
The chief Uſe of ſuch a Scale as this, is to lay down 
any Line from a given Meaſure; or to meaſure affy 
Line, and thereby to compare it with others. If the 
large Diviſions in oE be called Units, the ſmall Di- 
. — in Co will be 1oths, and the Diviſions in the 
Altitude bB will be 1ooth Parts of an Unit. If the 
„large Diviſtons be Tens, the others will be Units, 
And tenth Parts. If the large Diviſions be Hundreds, 
the others will be Tens and Units, &c. each Set of 
-Diviſfions being tenth Parts of the former ones. 
4 For example, ſuppoſe it were required to take off 
244 from the Scale: Fix one Foot of the Compaſſes 
Na of the larger Diviſions in E, and extend the 
other to the Number 4 in Ce; then move both Points 
of the. Compaſſes by a parallel Motion, till you come 
at the fourth long Line, taking Care to keep the 
Right-hand Point in the Line marked 2; then open 
the Compaſſes à ſmall Matter, till the Leſt- hand 
-Foot reaches to the Interſection of the two Lines 
marked 4, off and you have the Extent of the Num- 


ber requir In a fimilar Manner any other Num- 
r may be taken off, 10 | 
4.4 7 1: Z — — 


TAP. 


Chap. 1 1, Of the Carpenter's Rules 53 


| CHAP. 4 
DesSCRIPTION AND UsE OF THE COMMON 
| CARPENTER'S RULE. 


1 IS Rule is generally uſed in meaſuring of- 
Timber, and Artificers Works; and is not only 
uſeful in taking Dimenſions, but in caſting up the 
Contents of ſuch Work. h | 9 75 
It conſiſts of two equal Pieces of Box, each one 


2 


Foot in Length, connected together by a folding 


Joint; in one of theſe equal Pieces there is a Slider, 
and four Lines marked at the Right-hand A, B, C, D; 
two of theſe Lines, B, C, are upon the Slider, and 
the other two, A, D, upon the Rule. Three of 
theſe Lines, wiz, A, B, C, are called double Lines, 
becauſe they proceed from 1 to 10 twice over; theſe: 
three Lines are all exactly alike, both in Numbers 


and Diviſion. They are numbered from the Leſt- 
band towards the Right 1, 2, 3, 4, 5, 6, 7, 8, 9, 


which ſtands in the Middle; the Numbers then 
on 2, 3, 4, 5, 6, 7, 8, 9, 10 which ſtands at the 
Right-hand End of the Rule. Theſe Numbers have 
no determinate Value of their own, but depend upon 
the Value you ſet on the Unit at the Left-hand of 
this Part of the Rule; thus if you call it 1, the i in 
the Middle will be 10, the other Figures which ſol- 
low will be 20, 30, &c. and the 10 at the Right, hand 
End will be 100. If you call the firſt, . or Left-hand/ 
Unit 10, the middle 1 will be 100, and the follow- 
ing Figures will be 200, 300, 400, &c. and the 10 
at the Right-hand End. will be 1000. Or, if you 
call the firſt, or Left-hand Unit, 1p, the middle 1 

will be 1000, and the following Figures 2000, 3000, 


4000, &. and the 10 at the Right-hand To, 00. 


Laſtly, according as you alter/or number, the large 
Diviſions, ſo you muſt alter the ſmall Diviſions pro- 
portionably. | | 22 


D 3 "+ 7; "I 


„ cf the Carpenter's Rule, Part 1. 


The fourth Line D, is a fingle Line, proceeding 
from 4 to 40; it is alſo called the Girt- Line, from 
its Uſe in caſting up the Contents of Trees and Tim- 
ber. Upon it are marked WG at 17.15, and AG 
at 18.95, the Wine and Ale Gauge Points, to make 
it ſerve the Purpoſe bf a Gauging Rule. 
The Uſe of the double Lines A and B, is for 
working the Rule of Proportion, and finding the 
Areas of plane Figures, And the Uſe of the Gir:- 
Line D, and the other double Line C, is for mea- 
ſuring of Timber. On the other Part of this Side of 

the Rule, there is a Table of the Value of a Load, 
or 50 Cubic Feet, of Timber, at all Prices, from 
6 Pence to 24 Pence, or two Shillings, per Foot. 

On the other Side of the Rule are ſeveral plane 
Scales divided into 1 2ch Parts, marked Inch, 4, Z, 
+, Kc. fignifying, that the Inch, 4 Inch, &c, are 
each divided into 12 Parts. Theſe Scales are uſe ful 
for planning Dimenſions that are taken in Feet and 
Inches. The Edge of the Rulef is divided into 
Inches, and each of theſe Inches into eight Parts, 
repreſenting half Inches, quarter Inches, and half 
ters. AS ; | th 
In this Deſcriptian we have ſuppoſed the Rule to 
be folded; let it now. be opened, and ſlide out the 
Slider, you will find the back Part of it divided like 

the Edge of the Rule, ſo that all together will mea- 
ſure 1 Yard or 3 Feet in Length. 

'Some Rules have other Scales and Tables * 
them; as a Table of Board Meaſure, one of Timber 
Meaſure; a Line for ſhewing what Length for any 
Breadth will make a Foot ſquare; alſo a Line ſhew- 
ing what Length for any Thickneſs will make a ſolid 

Foot: The former Line ſerves id complete the Table 
of Board Meaſure, and the latter the Table of Tim- 
ber Meaſure. 5 2 

The Thiekneſs of the Rule is generally about a 

Quarter of an Inch; this Face is divided into Inches; 
and Tenths, and numbered, when the Rule is opened, 
from the Right-hand towards the Left, 10, 20, 39, 


( 


42, 
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40, &c. to 100, which falls upon the Joint; the 


other Half is numbered in the fame Manner, and 


the ſame Way. This Scale ſerves for taking Di- 
menſions i in Feet, Tenths, and Hunulredths of a Foot, 
which is. the moſt commodious../av of taking Di- 
menſions, when the Contents are call up decimally. 


The Uſe of the SID Rue. 
. "PROBLEM TL heb 
To multiply Nurnbers together, as 17 and 45. 


Set 1 on B, ta the Maltiplier (12) on A; then 


againſt the Multiplicand (36) on B. ſands the Pro- 
duct (192) on A. 


2. Find the Prada of 35 and 19. 
Set 1 on B, to the Makdplicand: (35) on A; then 


| hecauſe 19,0n. B. runs beyond the Rule, I look for 


ce arid againſt it on A, I find 66.5 ; but the 
tiplier was divided by 10, therefare the 
Fals 5 muſt be multiplied by 10, . which is 


done by taking away the decimal Tout, ſo the Pro- 
duct is 665. 


PROBLEM II. 
To divid: one Number by another, as 360 by 12. 
Set the Diviſor (12) on A, to 1 on B; then againſt 
the hoy" (360) on A, ſtands the Quotient ; 30) 
g 3 Divide 7680 by 24. 


Set the-Diviſor (24).0n A, to 1 on B; then becauſe: 
7680 is. not contained on. A, Lock for 768 on A, 
and againſt it I find 32 on B, the Quotient; but be- 
cauſe one-tenth. of the Dividind was taken to make- 


it fall within the Compaſs of the Scale A, the Quo- ; 


vent; muſt be multiphed by 10, which gives 320. 
— 5 D 4. PRO- 


6 ec eee Rt Part I. 
+ 1 PROBLEM ui. wi 
gene en Number, as 25. 


Set 1 upon C to 10 u * D—Then obſerve, that 

if you call the-10 upon the 1 on C will be 1; 

ir you call the 10 on D, 10, then the 1 on C will 

be 160; if you call the 10 on D, 100, then the i on 

Age de 10000, &. This being well underſtood, 
u will obſerve that again every Number on 5. 

Rands1 its'Square on C. | | 

Thus againſt 25 ſtands FT | 


| o, ſtands. 1 | 
int 35 ſtands 5 Font FL 
| againſt 40 ſtands 1600 Au 
Reckoning the 10 . N 10. n | 


. * 


— 
* 


2 Nei 2 
1 4 PROBLEM: W. LH ov x. 105 
= 
To extra ee fe Os, 


"Fix the Slider exactly as in the ain, Pho . 
blem, and eſtimate the Walue of 1 Lines 70 
C in the ſame Manner ; then againſt every e 
found o on 1 ſtands Its 1 77 Roo oa * ow” 


e mern Propariieua e ta givep nw” 
1%» as Gand 25, 6 4 


"Ser the one Number (9) on C, to thi ſame (fol 
D; then againſt 25 on C, ſtands. ry. on . che mean 
en ſought. : © N LT +18 
For, 9: 15 15: e Al 05 
2. What is the mean Proportional Mia 29 
1 n C, n N; this being fine 
et 29 on to 29 0 is e; you 
vill chat 430 on 'c will as E 


— 0 Scale 
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Scale D, or it will not be contained on C. There- | 
fore take the 100th Part of it, and look fer 4.3 on 
C, and againſt it on D ſtands 11. z, which; multi * 
by 10, and 112 s the mean Propertionly 1 "I 


— 


PROBLEM VI. 12 2 


To fo a fourth Propertienal to. three Nambive; ; CY 1s. 
RAT perform the Raul: of Three. 7 


Suppoſe i it were required to find à fourth Pro 
tional to 12, 28, and 57.—Set the firſt Term 127 
on B io the ſecond (28) on A; then againſt the third. 

Term (57) on B ftands.the fourth (133) on Au; | 

If either- of the middle Numbers fall beyond the 
Line, take one-tenth Part of that: Number, and f in- 
creaſe the Anſwer 10 times. 

Note. The finding a third Proportional between 

two; Numbers is exactly the ſame, for in ſuch Caſes 
the ſecond Number is repeated to form the third: 
Thus the. third Proportion. 10 12 and 28 3s, 65,33, - 
and is thus found 12: 28 :: 28 : 65.33. iz. ſet 12 
wh ak to 28 on- + then againſt 28 0n B GONE 3. 
on ö 


Fa 


A ö . 
emo * 


CHAP. XII. „ 
PRACTICAL GEOMETRY. | 


- DEF INITIONS. . 


\EOMETRY i is a Science which teaches nd 
demonſtrates the Properties, Aſfections, aud 
Meafures of all Kinds of- Magnitude, or Extenſion ; - 
as. Solids, Surfaces and Lines. - 5 
2. Geometry is divided into two Parts, theoreti- 
cal. and practical. T re Geometry treats 7 


25 7 an 


- 


'2Y 1 
. - 


1 


Point B: — * theſe two Lines 


\ 


TY Practical Geometry. Part 1. 


and conſiders, the various Properties of Extenſion 
aAbſtractedly; and practical Geometry applies DO 
| Confderations to the various Purpoſes of | 


3. A Sold is a Figure, or Body, of 
three Dimenſions, vi. Length, Breadth 
and Thickneſs. And its Boundaries are 
Superficies, or Surfaces. Thus A re- 
No a Solid. 5 


4 4 Super ficies, or Surface, 4 is an Extenſion of two 
e vix. Length and Breadth, 
without Thickneſs: And its Boundaries 


| are Lines. Thus B repreſents a Surface. 


5. A" Line is a Length without Breadth, and is 
formed by the Motion of a Point Thus 
CD repreſents a Line. Hence the Ex- T. D 
tremities of Lines are Points, as/ are likewiſe their 
| Interſeftions. < 


6. Straight Lines are ſuch as cant coingide in two 
Points, w out coinciding altogether, and a ſtraight 
Line is the ſhorteſt Diſtance. between two Points. 


|. A Point is the Inceptive of Magnitude: It is 
Indi Ten 


ivifible ; and void of » Breadth, or Thick- 
neſs: For were it poſſeſſed o either Length, Breadth, 
or Thickneſs, it would neceflarily become one or 
other of the Figures in Definition 3, 4, or 5. 


8. A plane refilineal Angle is the In- 2 
elination, or Opening, 4 two right 3 
Lines meeting A a Point, as E. E<— 

9. One Angle is faid to be lefs than another, when 
the Lines which form it are nearer. 
to each other. Take two Lines AB 
and BC touching each other in the 


to open, like the Legs of a Pair of 
' Compaſſes, ſo as always to remain 
* to each other 1 in — — A 

moves 


1* - 


Chap. 12. a enen e 
moves from the E — — 
Opening or Angle ABC; Rnd 
nearer you bring them together, e heat 
ing or Angle will be. 


10. 4 Circle is a plane Figure con- 
tained by one Line called 'the-Cireum-- 
ference, which is every where equally: 
diſtant from a Point within it, called = 
Centre, as C: And an Arch of a Circle 
is any Part of its Circumference, as GH. 


11., The  Magnitud: or Bigneſs of an Angle does 
not conſiſt in the Length of the Lines which form i its 
but in their Opening or Inclination to each other,” 
Thus the Angle ABC is leſs than the Angle DRE, 
though the Lines AB and CB, whick form the for- 
men Angle, are longer than the Taves DB and. BE, N 


which form the latter. 


12. When an, Angle is expreſſed 
by three Petters, as ABC, the 
middle Letter always ſtands at the 
angular Point, and_the other two. 
Letters at the Extremities of the B 
Lanes which form the Angle: _— 
the. Angle ABC: is formed: 

B and CB, that of BE | 
75 12 by the Lines DB and BE. 


13. Every Angle is meaſured by an Arch of 2. 
Cirele, deſcribed about the ular Point as a Cen- 
tre; thus the Arch DE is the Meaſure of the Angle 
DBE, and the Arch GH i is the Meafure of the 
Be.” ABC.. 


The Circumferonce of every. Grate. i is < fax 

poſe to be divided into Led 7 Parts, called 

rees; ea ee into e Parts, called 
Mibuces ; ; 1 8 4 Minute 2 66 e gun 

called Seconds. The Angles are meaſuted by 

wor ds Degrees —_— Circle, 2 ö 


% © -Rrafical Gene. Part J. 


Lines which form the Angles. © Thus, if the Arch 

- GH contain 20 Degrees; or the eighteenth Part of 
the Circumference dt the Circle, the Meaſure of * 
Angle ABC is ſaid to be 20 Degrees. 


: b5; When right Line EC 
ſtanding upon a right Line AB, 
makes the adjacent Angles ACE 
and BCE equal to each other; 
each of theſe Angles is ſaid to be 2 

a right Angle, and the Line EC - 
is perpendicular to A B. The M:1- | 

ure. af a right Angle is therefore 0 Degrees, 


Quarter of à Circle. a 


16. Aw acute Angle is leſs than a right Angle, a 5 
DCB, or ECD. ade 


17. An obiuſe Angle is grauer than a night Angle, 
as ACD.. , 


18. 4 plane Triangle 7 is a Space Included by three 
.  fraight Lines, and contains three Avgles. 5 
L — 
19. 4 right angled Triangle is that e. 
3 Angle i ee A 
The Side AC, oppoſite the right Ang 
is called the Hypothenuſe, the Side CG. 
3s called the Perpendicular, and the Line 1 
AB, on which the Triangle 5 OTE 
called. the Baſe, LIES 


20. An obti; gk Trice k his one © 
ils Angle is a Hig 


21. * angled, riangl all. 
3s e Ang te, me 


2. \fn POR IE of ngle is mat which 
* 3 and kJ 


2 & 5 * "Ss © | 
ce a R 


a 
; ; 1 
"4 44.4 m " :, © 4 > 23. 4 
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23. An ele Triangle has two equal 2 
Sides, and the third Side either greater, ” 
or Jeſs, than each of her equal Sides, 4: 


Pin 


4 { fn Trangia en its thres” . 


Sides an whe 26 F. 


af Figure is a 1 ineluded by 
wur evi t Lines, and contains four Angles.. - 


26. 4 Parallelogram is a plane Figure bounded 75 
four right Lines, whereof thoſe which are oppoſite 
are parallel one to the other; that is, if e 
ever ſo hy would never meet. 


ware is an ae karl. | 
wet wihs fre having all its Sides 13 
and all its * right Angles, as q 


28. An Oblene is a reftangled p 
rallelogram, whoſe Length exceedsy' 1 al I E: 
Bread , as H. 9 


29. 4 nee » Paralletgram — 
having all its Sides equal, but ö 
| us * are not * Angles, I 


30. bende, is a a Paralletogram , 


having its oppoſite Sides equal, but its x 
Length exceeds its Breadth, 8 


are not right Angles, 9 IP met 
31, e RE $a 


contained "under four right Lines, no 8 
3 are parallel to each other, 3 1-4 


Ang 


I. 5 Line connecting an _ — 
5 of the Trapezium, as R 
9 „ eee 
25 i K fit ee 


. 


mn 


the Surface, and Circumference, © 


. - which is called a Semicircle. 4 


"OY Praftcal Geimerry. Put I. 


32. A Trapezidis a plane quadrila- | 
teral Figure having two of its oppoſite, N 
Sides parallel, and the remaining twW j 

not parallel; as M. 

33. Multilateral Figures, or Polygons, have more 
than ſour Sides, and zecerve: particular Names, ac 
cording to the Number of Sides. Thus, a Pentagon, 
ts a Po olygon of five Sides; a Hegg. has fix Sides; 
2 Ine ſeven; an Od agen, eight; ; a Nonagony 
nine; a Decagon, ten; an Undecagon, eleven; and a 
Daollecages has twelve Sides. I all the Sides and 
Angles are equal, they are called regular Polygons; 
xf unequal, they are 1 een Polygons, or 


Figures. | 
4. The Diameter of a Cirele is a righs Line draws 


34. 
through the Centre, and terminated by the Circum- 
ference both Ways; thus AB is a Diameter af the 
Circle. The Diameter divides aut 33-4 | 


into two equal Parts, each of 


a Line CD be drawn from the 4 

| Centre C-perpendicular to AB, 
to cut the Circumfeience in B. 
it will divide the Semicircle into 
twoequal Part, ACD and DCB, 
each of which will be a Quaur an, or e 
the Circle. The Line CD, drawn from the Centre. 
to the Circumference, is called the Radius. 

35. A Sector of à Circle is comprehended under 
two Radi, or Semidiameters, which are ſuppoſed 
not to make one continued Lines and a Part of tha 
.  Circumference. Hence a Sector | 

may be either leſs, or greater, 

1 Semicirtle; thus ACcB 

1 Secbor les chan a Semi- 

circle, and the remaining” Part“ 

of the Circle is a Seckor greater” \ 

- than a Semicircle, - AY; 
36. The Cherd of an Arch is a 


ut 4, lefs than the Dis- 
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meter, joining the Extremities of the Arch; thus 
DE is the Chord of the Arch D or of mw 
Arch EBAD. 


37. 4 Segment 1s ar Part of a Circle bounded by 
an Arch and its Chord. and may be either — 
or leſs than a Semicircle. . 


38. ane Circles are thoſe 
which have the ſame Centre, and the 
Space included between their Cir- 
cumferences is called a Ring, as D.. 


39. 16 two Pins be fixed at the Points FF, and a 
Thread Pf FP be put round them and knotted at P; 


then if the Point P and the Thread be mand e | 


the fixed Centres Ff, ſo as ba: of 
to keep the Thread always Ef 
ſtretched} the Point P will 09 — 
deſeribe the Curve PBDACP A 1 3 
called an Ellip/ir. . NE» | P 


40. The Points 8 | Ib" 
P, f; are called the Feci, and 


their Pn from C, or D, i; equal to the Half 
of AB. 


The Line AB, dan through the Feci to- 
* 8 is called the tranſverſe Axis, or Dia- 
meter. The - Point O, in the, Middle of the Axis 
AB, is the Centre of the Ellipſis. 


42. The Line CD, drawn throy 
| dicular to the - tranſverſe wry one 
called the conjugate Axis, or Diameter. 
- 43. The Line LR, drawn — the Focus P, 
perpendicular to the tranſverſe Axis, is called che 
Parameter, or Latus Rectum. 


44. A Line drawn from any Point of the Curve, 
perpendicular to the tranſverſe Axis, is called an 
Sa to the Tranſverſe, as EG, If it go quite 

through 


= 1 


Gentre O. 


ter AB, is 


_——— 20 


- D- - — * — 
1 - = 
— —__ = —_ 
— — 6 - 


— — — — ——⏑ 
_ 8 


5 — 


— —-— bl \ _ * 


* 


* 
n 


TY 2 ——— 


a 
96 4 
- 


r 


— 


JT » * 


other End fixed at D, the 
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through the Riede, as ER, it is called a 1 Or- | 
dinate. IF, * 

. The Rotremily of any Diameter is called the 
Vierter; thus the Vertices of the r Diameter | 
Az] are the Points A and B. 


46. That Part of the Diameter between the Ver- 
tex and the Ordinate is called an Alſciſſu; thus G B 
and AG, are Abſciſſes to the Ordinate GE. 


47. If one End of a Thread, * 
equal in Length ts CD, be — _ 
fixed on the Point F, and the 


End of the Square BCD; and 
the Side CB of the Square | 
be maved along the right 
Line AB, ſo as always to co- 1 
incide therewith, the Strin 1 N 
being kept ſtresched and op „N 


do the Side of the Square PP, the Point P will Ae 


ſeribe a Curve HROLPG, called a Parabel. A 


48. The fixed Point F is called the Focus. 
49. The right Line AB js called the Direbtrix. 
0. The Line ON is the Axis of tlie Farabola,. 


7s and O is the Vertex. 


"51. A Line LR, drawn through che Focus F, per- 
icular to the Axis, 1s called the Paramrter, or 
Zatus Rectum. 
52. A right Line IK, drawn folk the Cleve per- 
;cular' to the Axis, or parallel to the Directrix, 
2s called an Ordinate; if it go quite through the . 
gure, as IM, it is called dowd Ordinate. 
The Part of the Axis, KO, between the Ver- $ 
. O. and Ordinate, IK, is called the Atjeipa. 


| Nete. The Definitions of the Solide are given . 
Part II. Chap. II. in the N Seftions where y 
each 37 2 is confidered, 


* 1 A 
2 % = p s 
122 . . FRO. 
= - « * 
W» - 


-. * * 
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| | PROBLEM I. 


% biſed, or divide, a given right Line AB into two. 
equal Parts. | 


| "From the Pojnts A and B with 
| any Radius, or Opening of the Com- 

fſes, greater than half AB, de- 
Fribe two Arches cutting each other 

in C and D; draw CD, and it will 

cut AB in the Point E, making AE 
equal to ER. 8 


PROBLEM un. 


HM a given Diftance E, to draw | bl | 
"ey TIES Ht 9 

a right Line CD parallel to 4 9 
even right Line AB. 7 3 | | ® | 


From any two Points # » in b rs v7 kr 
the Line ABB with the Extent of a 
E in your Compaſſes deſcribe E 
two Arches 0 5;<traw CD: to touch theſe Arebes, 


1 
without ra.” mow and * nl P _—_— as re- hk 
Op. | N 4 

W - PROBLEI- n. 
Through a a given Point o to draw, a right Line > 


| \ HS to a given firaight Lins * 


; Take an Point m at Pleaſure 0 | 
in the 2 AB; with as a b c 8 
--and Diftance m o, de- A 
ſcribe the Arch en; with „ ase a | 
Centre and the ſame Diſtance deſeribe a tick 58 © 
Take the Arch en in your Compaſſes, and apply it 
from m to; through & 44 Wav 4155 and! it will be 5 
Nen F 1 tet e eee 


| | 18 | | ? 
2 Wu «- © . 4 » 
as ; | PRO- 
a © 4 7 . N © N 
4 : _- * 
; * 


s  Praftical Geometry. Fan K. 
P PROBLEMAIV, |, | 


To divide @ PEE AY Line AB OO EC 
equal Parts. , 


* the Ends A and B of the gow Line, draw 
wo Lines AP and BK of any 

Length, parallel to each other. | 
© * = Thenſetany Number of equal 
Parts from A towards P., and As 
kkewife from B towards K 
draw Lines between the cor- 
reſponding Points HM, GL, 
FL, &c. and they will: divide AB into the oquit 
Parts 48. O. DE; EZ. 


£ - PROBLAM v v. + Kd 2 N 
"Bs dai a given ri eee 
Sn as Pall be ta rach other, as as mfr fe In. 
| From A draw any Line-AC ore We, 88 
equal to mn, and upon it 13 PRE FE 
transfer the "Diviſions of the 
| Line mi vie, we and 10. e 
| ' Join. BC, and 3 to it 


1 mr: . N 8 5 
A PROBLEM VI. . 


To a third Proportional to aus exerted 
e 


Place 5 two given 4 Br ere ll 
and AD ſo as 0. given Lines & A—D.. 
with each other at A; in AB, 
the greater, cut off a Part 9 
equa 'to AD the 7 — given Line: x” | 
Join BD, and draw © rallel to it, WS ie 
then will AE be —4 ird Proportional required, wiz; 
AB: AD: AD: AE. 
* 3 | | PRO. 


* 


LEY 
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| PROBLEM Vn. 
a fourth Proportional to three given Lines 
. 4 AB. AC, AD. 105 
Place two of the given Lines A 5 8 B 


AB and AC fo. as to make an 
Angle with each other at A, — A. 


join BC. On Az ſet off the  - . 
Diſtance AD, and-draw DE pa- 8 | 


rallel to BC; then AE is the 1 


fourth Proportional required, vix. 


Opening of the Compaſſes Pn. 


ompaſſes greater 
| Tribe two Arches cutting each 
other in 2) through, draw CP. 


Centres x and o, with the ſame, - 


AB : AD :: AC: AE. 


” PROBLEM VIII. 
From a n Point P n 4 Line AB ts ori 
* e 


1. When the Print is in, or uu, ae Miah obo Lint 


On each Side of the Point P, 
take two equal Diſtances Pax, Pa; 
from the Points m and n as Cen- 


tres, with any of the 
e de- 


and i it will be the Perpendicular required 


Or thus : 
With the Centre P, and any 


deſcribe the Arch azao; ſet of - 
the Diſtance P, from u to #, / 
and from x to o; Rds from the 


or any other Extent of the Come 
paſſes, deſcribe two Arches in- | 
terſecting each other in 2. Through »- draw CB, 
and it * be the n required. 

2. M hen 


1 


Arch; through » and # draw the 
Line mur to cut the Arch in ; 
then throu h r and - P draw CP, 
and it 'wilt be the 979 — 


- 
N 
«+ 
. 
- . o 
= — 
- 


diys deſcribe the Arch Ano; ſet 
off Pm. from m to , and from „ 


in P, and extend the other to 


| in m; through » and a, draw . bf "85; 
wu to Cut the Circle in o, then \ | 


Arch to cut AB in # and ; with 
the Centres and x, and the ſame 
Radius, deſcribe Arches interſect- A: 


— 


Haare Geometry. | Part I. 


2. Whes the Pain 7 is at the 2 % the Line. 
Wich the Dentre P. and any Ra- 


with · the ſame Radius deſcribe-an. 


Or thus: 
| e Fobt of the Com paſles. 
any Point », out of the Line AR; 


from as a Centre and Diſtance 3 N 4 
P, deſcribe a Circle cutting AB. 7 £ 


through 0 grad. CP, which “ ? 7 eee, 
he N to AB... | ISAT 


dia ix.” 


| How: 4 Mes to tt fall Prout u. 


5 1. When the RP mr pin te Moth Li 


From the Centre Cc deſcribe an 


ing in o; through C and o draw ale 
the R W 


" - 5 


2 
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2. N the Point i nearly pg. the tif the Lie 
From the given Point C draw any 


Line Cn meeting AB in the Point 
nz; biſect C in , and with as 
2 Centre and Radius #m, or 1 C, | 25 
deſcribe an Arch cutting AB in v, FT, 
draw Co, and it will be the bers, required, 


PROBLEM | * . Nn 
bs any Trian * ABC to; draw a4 
ee r from any. 2 to 
ts oppofite Side. ö 
BiſecR either of the Sides con- 
*aining the Angle from which the 
Perpendicular is to be drawn, as 
BC in mn; with the Radius mB 
and Centre m deſeribe an Arch 
cutting AB (produced if neceſ- 
ry) in D, ths CD, and it will 
the Fe W 


.PROBLEM. XI. 


ne given right Line AB to d:ſeribe an equilateral | 
T Triangle. 


With B as a — . — and Radius 
equal to AB deſcribe an Arch; with 
A as a Centre and Diſtance AB croſs 
it in C; draw AC-and BO then Will 
ABC be the ln Triangle re re- if 


1 make 9 Tri WS oh giums Lives AB, Ac, 
e 
5 * the t wa a 


8 2 Part I 


Wich A as a Centre and Radius”: / 
Ae deſeribe an Arch, with the 
Centre B and Diſtanee BO erofs 
it in C, draw AC and BC. 2 EA 


aun the Triangle e 


PROBLEM XIII. 


ue gt KB and BC of a right 
- angled Triangle are given, « tw 


ud the Hypothenuje.- 


From the Point B in AB draw 
BC perpendicular and equal. to 
BC: join AC, and it will be n 

H Hypothenuſe required. | 'B — c 


3 PROBLBM. XIV. 


The Hibs MO, and one Side AB, . 
| Triangle are given, fo wy * 


Biſect AC in ms; with *7 As 2 
Centre and Diſtance A. de- 
ſcribe an Arch, with A as a2 
Centre and Diſtance AB crofs' 
it in B: then . + 8 
angled. > ov and IG de 22 n 


required 


2 PROBLEM XV. 


7 4 mean Proportional between reve given Line 
8 AB ng . | 75 
Join AB and BC ig ht 4 AS 

Line, wiz. make AC eq ual to the „ 

Sum of them, and dict it in the 
Point . With the Centre. s and 

Radius o A deſcribe a Semiircle; 
& B exect the Eerpendiculax BD, 


2nd 1 N Pro zonal Feb. - wit 
n ** 55 B. 


Note. 
5 
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Niete. If AD and DC be joined, AD will be a 
mean Proportional between AB and AC, alſo CD will 
be a mean Proportional between B C and AC, wiz, 

AB: AD à AD: AC 

and BC : CB Cp. AC. 

_ PROBLEM XVI. 
To biſef, or divide, a given Angle into too equal Parts. 
From the Centre C with any Ra- 

dius deſcribe an Arch uu, from m 
and u as Centres with the fame - 
Radius deſcribe two Arches croſſ- 
ing each other in o, draw'Co, and & 
it will divide the given Angle 
Ach into the two. equal Angles MR 
AC and BC. ike: 


PROBLEM XVII. 


A. a gives Point, A, in @ given Line AB to , make ax 
Angle equal to a given. Angle C. 180 
With the Centre C and any Radius , 

deſctibe an Arch un; with the Cen- x 
tre A and the ſame' Radius deſcribe. 
the Arch en: Take the 25 Don 
in your Compaſſea, and a it 

3 8 o; then a Line drawn from A 
through o will make the Ange A 
equal to the Angle C. * 


fs _ PROBLEM. XVIII. Ho 
To make an Angle of any propoſed Number of Degrees 
pon a 2 Line, by the Scale of ter 


Upon the Line A B to make 
an Angle of zo Deg. (bag. 1,) a 
Take the Extent of 6 De 
grees from the Line of Chords, 
with which and the Centre A 


deſerbe,the Arch om, Take > 


res he 1 > Id 
Jie o Chords, AT et them! * | - 
off from o to ; through # draw An, then A B is 


EIN rags No To 


— 
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To make an Angle of 150 Degrees, produce' the 
ine BA to =; with the Centre A and the Chord of 
60 Degrees, deſcribe a Semicircle 3. als the given 

- obtuſe Angle from 180 Degrees, an and ſet off the Re- 
mainder, vi. ' 30 Degrees from m to n; through = 
* Az. then z AB 1s the Angle Deus 


10 I 
© 4 > 


"PROBLEM | 3 
- thn * being given to find bow thay we it cor 
1 ns 9 2 


| 2 -With the Chord of 60 Degrees. i in your Compaſſes 
X * Centre A (Fig. .) deſcribe the Arch en, cut- 
ting the two Lines which contain the Angle in o and 
.; take the Diſtance on in your Compaſſes, and ſet- 
2 one Foot at the Beginning of the Chords on your 
Scale, obſerve. how man Dotted: the other Foot 

reaches to, and that will 4 the Number of 
Tontained in the Arch on, or Angle AB. | 
7 If the Extent on reach beyond the Scale, which 
will always be the Caſe when the Angle is obtuſe, 
E roduce the Line BA from A towards , and mea- 
7 the Arch un in the fame'Mainer,: the Degrees 
it contains, deduced from 180 2 N give 


| he nn. of 1 
f A vu den 1 © it: wF) 
PROBLEM Ml. ; the 
5 Open a given right Lim'AB, e a mo 
= : With A as aCeotre and Dig, P. 


.- tance AB deſcribe hy Arc 
3 with B as a Centre an 
the ſame Extent deſcribe 't a 
Arch A cutting the toy 
in o; make o E a 8 5 N 5 —— 

and draw BE; ma ny 8 4 N 
„D each equal to AF, GPs and join the Pale: 
Ab, DE and TH, then wilt ABCD be/the'S juare 


axed.” 4 f 
KA 0553 TR, ta © R376 : $9) © mound 9 
1 ET caps vighh 203 


wy A; 
F 4 *# 
* 4 
273 N * w&# „ 4 ha 
= 


5 
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23 Or thus: fr 

Draw BC * wo * 

N , to AB; with the Extent 
and one Foot in. A deſcribe an 

Arch; with the ſame Extent and 

one Foot in C croſs, it in D, join 
AD and DC, then AS0D-- n 

. A + JFOLL [ 5 

1 PROBLEM XXL. 


Te male an dur, or refengied Paralle 
| . given Length A B, and Breadth:B 


_ Place BC perpendicular to A Bz f 0 , 


e 5 


with the — A and Diſtance, 
BC deſcribe an Arch, with the 
Centre C and Diſtance AB croſs 1 
it in D; join AD and DC, then A 


an is the Obloag required. BE "ok 


PROBLEM XXII. 


Upon 4 given right Lint AB to . 
Arie a Rhombus, hiv = „ 
equal to the given dngle A. 
Upon AB make the Angle 
DAB equal to the given Angle 
A; alſo. make AD equal to 
AB. Then with D and B as 
Centres and Radius AB, de- 2 
ſeribe Arches eroſſing each other K 
in C; join DC ànd 8 n ABCD r . 
Baabe * ( 


7» T) 


74 Practical Geometry. Part J. 
| PROBLEM XXIII. | 
je fit Corr fag Ore 
Take wy three Points A, C M 0 5,4 
B in the Circumference of the 
Circle, and join AC aud BC. 2 2 
Biſect AC and BC with the 
Lines , and o, meeting each 
- Other in the Point . Then o 
is the Centre require. 


1 Nie. By this Problem it will be eafy to deferibe 

2 Circle through any three given Points that are not 

in the ſame ftraight Line: Or, to deſcribe a Circle 

about a. given. Triangle. Alſo, if any Arch of a 

Circle be given, the whole Circle may be jeadily 
deſcribed. Pk n 

„ eee. 

70 draw @ right Line to. any given Arch, of. a 


Circle, AB. 


. 


3 


—_ 


- "4 - 


Xx 8 | * rler der 
Divide the Chord AB into 
' four equal Parts; ſet one Part 
AC on the Arch from B to D: 4 NN 
Draw CD, and it will eden to Half the 
Iength of the A 1 hs » = 
2 x. I. #64 vr 3dr a 
N \, &* Or thus + Ne 
Through the Point A, and the wy 55 
| Centre of the Circle draw A;; :,/' 
divide n into four equal Parts, | 
and ſet off three of them from x - 
to 1. raw AC perpendicular 
to Am, then through and B 
draw C; then will AC be equal 
. wo the Length of the Arch AB 


ke” one 3 


5 


* 
1 


ous SS a 


. 


Oo S 


; Chap. 12. Prattical Geometry * 
' - PROBLEM xxv. | 
Do make a Square equal in Area to a given nn 


Divide the Diameter AB into . 
fourteen equal Parts, and make W4 n 
A equal to eleven of theſe / 
- Parts; erect the Perpendicular | - 2 
GC, and join AC; then x | * E: 
Square AEDC, formed u E 
- AC, is equal to the whole 
cle whoſe Diameter is AB, 5 © 42 | 1 
lin 2 ren. 1 


F. 
- PROBLEM XX VT. 
In @ given Circle to deſcribe a reer, 


Draw any two as ABand Þ 
CD: perpendicular to each other, 
hen connect their Extremities, and 
that will give the WER 21 | 
ADPBC. 


' Note. If a Side of the Square, as. DB, be biſected | 
in m, and. a Line om be quare from: the Centre f 
the Circle to cut the Circumference; then if the Line 
Ba be drawn, it will be the Side 1 an * in- 
ſcribed 1 in the Circle. 


PROBLEM VII. 8 
To make a regular Polygon on a 4 Line AB; 


Divide 300 Degrees by the 
Number of Sides _—— in 

our Polygon, ſubtract the Quo- 
— from 180 Degrees, and 
the Remainder will be the Num- 

der of De - in each Angle 

of the Po From each 
End of AB ar: draw Lines AO, 
BO, making Angles with the 
given Line equal to how ir 14 of the 


— 


76 _Prafical Geometry. Part 1. 
Then with the Centre O and Radius OA deſcribe a 
Circle, to the Circumference. of which apply conti- 

- mually the given Side AB. | 38 

ö Or thus: 11 
Take the given Line AB from any Scale of equa! 
Parts ; multiply the Side of your Polygon by the 
Number in the third Column of the following Table, 


anſwering to the given Number of Sides, and the 
Product will give yon the Length of AO or OB, 


with which proceed as above. 
TI xo.of Name of the Rad, of the Circum- | Angle OAB, | 
Sides. Polygon. { ſcribing Circle. or, OBA. « 
| 3 | Tren 37735 /ũ | 39 
14 | Tetragon |} -7071068 45 
| i 1 Pentagon IF 8506508 * c | 
4. 6 | Hexagon | 1,.Side=Radir. | 65 & | 
7 7 | Hepragon 1.523825 | 645 | 
j 8 Octagon -{ 1.3065630 | 671 Z | 
„ Nonagon 1.4679 7% 
10 | Decagon 16186340 1 
| 217 Undecagon 1.7747539 73s | 
J. F2 1 Duodecagon 1.93185 16 75 5 
„ © PROBLEM XxVIIHI. 


In a given Circle to inſeribe any regular Polygon ; or, 1 
divide the Circum . of a given Circh into any 
Number of equal Parts.” _ 

Divide the Diameter AB 

into as many equal Parts as 

the Figure has Sides; from 
the Centre o draw the Per- 
endicular o n, divide the 
dius ox into four 


;, 
# 


. 2H 


from m, through the ſecond 


-. Diviſion , of the Diameter 
, draw C; join AC, and 
it will be the Side of the Polygon required. | 


Chap. 12. Practical Geometry. | 77 
PROBLEM XX. | 


Gives 1. t2v0 Diameters of an O VAG, 2 Pigure re- 
ſembling the Conie Section ems an : ELLIPS18, ta 
deſcribe Wee a | 


Biſes the longer Diameter ä 
AB in the Point C the 
Line u, biſect the ſhorter 
Diameter HI in K, ſet off 
HK or IK from C towards 
m and n: Then from A ſet off 
Ao equal to HI, divide the : | 
remaining Part eB into three oy — * x * 

val Parts, and ſet off two _ .. 
of them from fo S; with 8 as a Cee, and ge 
dius 88, croſs the Line mn, in - and roogh & 
draw mSE, mSD, 8 G, and »SF, . 
Length. — With che Radius AS and Centre 8 dev» 
ſcribe the Arches EAG and FBD; alſo with = as a. 
Centre and Radius nG deſcribe the Arch GF, paſs- 
mg through the Extremity of the ſhorter Diameter, 
and meeting BF in the Point E; in a fimilar Man- 
ner, with ab à Centre, and Radius mE or D, 


deſcribe the Arch E, which will complete the Ot] 


required. 


Note. There are various Methods of conſtructing 
an Ellipſis, and. Oval; the former may be accurately 


conſtructed by the 39th and 4oth Definition, and 4 : 


latter by the above Method.—It may be 
do inform the Student, unacquainted Jvick this Sb. Sub- 

ject, that it is impoſlible to deſcribe an Ellipſis truly 
with a Pair of Compaſſes; for an Ellipſis has no Part 


3 the Curve of a Circle in its Compoſition, an 
1 Curve, being deſcribed on two Points (ee 


. 39), is JOY varying. | 


es ena E 3, WER, = 


hs 


78 ; Practical Geometry. Part 1. 
| PROBLEM XXX. 


Gi ven the ia un, and Ordinate Sm, 180 Para- 
bola, to conflrudt it. 


 Biſe the given Ordinate 
3 in B; join Bu and draw 
D perpendicular to it, meet - 
ing th Abſciſſa produced in D. 
ake ow and vC, each 
equal to Dx, then will „be 
the Focus of the Parabola. 


- mm, &c. in the Abſciſſa, thro? SC— 43 
which draw the double Ordi- 
nates 818, &c, of an indefinite Length. With the 
Radu „C, „C, &c. and Centre 0, deſcribe Arches 
cutting the correſponding Ordinates in the Points 

8.8, Kc. and the Curye-SvS, drawn through all the 

Pome, will be the Parabola required, 


* 
1 8 5 


THE 


8 * ; 1 „ 
comers MEASURER. . 


" - 
Ls , 1 . 
PART II. k 
- *S 3 14 
2 1 4 = - % * * 
1 - 4 ' "& & 4 1 3 
2 — 
— 4 44 . g — 
5 f N | 
* " ” 
4 * *. Sb 


= 


bans 1 . 
Wehr rc or SUPERFICIES. | 


HE Area; or Superficies, of any plane Figure, 
i eſtimated by the Number of Squares con- 
tained in its Surface ; the Side of thoſe Squares being 
either an Inch, à Foot, u Yard, a Link, a Chain, &c. 
And hence” the Area is: {aid to de s many ſquare 
Inches, ſquire Feet, ſquare Yarcs, ſquare Links. or 
ſquare Chains, &c. - Our common Meatures of Length 
My Bren the firſt Table belgw, and the ſecond 
are. Meaſure is taken "from it. by 

Fave the everal Numbers. | 


—— * 9 2 24 


1. — 1 + 7 7 1 
'Lineat e. 5 . 


72 lache 1 Foot, . 146 Inches + +. 1 Foot. 

3 Feet 1 Yard, -- 9 Feet |- 1 Yard. | 
6 Feet 4 36 Feet 1 Fathom. 

EE LENT Hob Ved ? pon 
+ Yards * 88 f 3's 

40 Poles" 1 Furlong.; 1600 Pole 1 — 


f er - 1 Miley 7] "165 To} - 225 
5 1 * 14 8 


_ | | 33 | 

80 Menſuration of Superficies. Part II. 
Land is meaſured by a Chain, called Gunter“, 
Chain, of 4 Poles, or 22 Yards in Length, and con- 
ſiſt of 100 equal Links, each Link being 28 3 Af a 


Va d in Length or 7.92 Inches. Ten ſquare Chains, 
or 10 Chains in Length and one in Breadth, make an 
Acre; or 4849 ſquare Vards, 160 ſquare Poles, or 
100,000 ſquare Links, each being the fame in Wan- 
tity. F wy, Perches, or ſquare Poles, make a Rood, 


and 4 R make an Acre... 
The Length of Lines meaſured with à Chain, are 


generally ſet down * A as whole Numbers; every 
Chain bein 100 Links im Bength. Therefore after 


the Dimenſions are ſquared, or the Superficies is 
Found, it will be in ger Like when this is the 
- Caſe, it will be neceſſary to cut off five of the Fi- 


gures on the Right-hand., for Decimals, and the reſt 
will be Acres. Theſe Deoimale-muſt be then multi- 


| 22 for Roads, and the ls of theſe again, 
aͤſter f e ee — dpin 
r 2 — _ Wee . 
GE To fnd heroes yh | 
*RULE. . ; 30s 4 iis Is 
MuiTrely theSide ral. and the ProduR will 
be the Area. 0 478 
Ex I, Let ABOD be 3 Squire 1 IP ch 
Side — 14. 88 the Area, ſuperficiat 


Content. z : 
| ee h nr 
AU UU . 
5 TIDY ; 1 4 
4 a — — F 11 
| 4.1 . 122 1456 r 
$44; — * 9893 17 
| | 4 + 2225 er 9 
4 Mir? e Ie 
L Z - Tt bai 14 14 6 22 
. - . "= "— * 196 ProauR. 
1+ by 2 
D\. LLUC 
14 By 


Chap. 1. Meir of Spore 8 


By Scale and Compaſſes. 


| Extend the Compaſles. from 1, in the Line of: 
Numbers to 14 the {ame Extent will. reach from 
the ſame Point, turned forward to 1 Or, extend 
from 10 to 14, that Extent wilt to 19:6, which 


multiply by 10. 


ation. Lo each Side of the ven Square 

be 1771 ed into 14, equal Parts, and Lines drawn 
from one another, croſſing each other within: the 

| Square; fo ſhall the whole great Square be divided 
into 196 little Squares, as you may ſce in the Fi- 
ores ; equal to the Number of Square Feet, Yards, 
oles, or other HOY, hich, the. Side was 
moalured. . 


-  Prafttcal: — 


San Lie en eee 
* Au 124 Acres 1 Rood 1 Perch. 
ired the Area — -whoſe Side is 

AY nches.. Anſ.. 33 Feet o Inches 9 Parts. 
4. What is the Area of # Square whote Side is 
3735, inks? a 158 Arte 5 Rood Pork, 


ll. A. 


7 * Soy 


4k; 8 as on Onan, ar- 
N 9 PARALLELOSGO AAN... 
| RI. * 

=o ae 5 


Der 0 * 


Movrrty: the 
_— is the — 


82 . Monfurdtion of Superfities. Part Il. 


6 * 4 1 4 1 : . 
A 521 1 ls 1 ae "Py 2 N . : B 
— * © - . 1 N * 
4 9 ' Ii 1 . | . , G - ” 5 - ; "I 2 
6 8 2 J 
1 4 N 
1112.37 4 : 
r : _ 4 "© 
* 4 * ö 
% , N ; 1 
: of 
} 
R — 
$ * p " " k 7 . | 7 1 
1 4 D ) x : - £ - : « 4 __ 


Kiel r. Ker ABCD Tie Obleng; 64th 

of it 18 Feet, and the Breadth 9 Feet; theſe multi- 

ppc ied together, the 15 799225 is 8 . the 7: rn 
1 5 Rib £3 


| "By hu and Compaſs, 


Extend the Oompoſſes in the Line of Numbers 
1 from 1 to 9, the ſame Extent will reach from 18 to 
- 162, * re Feet. Or, call the middle Unit on 
Bd the Scale 10, and extend from. it to g, that Extent 
| Bo wi reach from 18 60 $612, which multiply by 10. 
| 


1 5 16630 
IE Deere. Ie tbe sides AB and CD be ach 

Fo”  Agdivided into 18 equal Parts, re teſem ing ig Feet; 

and the Lines AD and BC each divided into yg e _ 

Parts; and Lines drawn from Point to Point, 

each other within the Figure; thoſe Lines will make 

thereby" ſb! many little Squares as there are ſquare 


| Feet, ain A6 YL LIARS 3 
Wl © Pradiieg); Syamples. 


dan Whit is the ſupof cal Content of a reRanpu- . 
Rs Err Boards whoſo Length: 3s 114, Feet 6 Inches, and 
3 n 4 Feet 9 Inches. 
Anſ. 68 Feet 10 Inches 6 Parts. 
3. Required the Area of a rectangular Piece of 
Ground, * Length is wo Links, and Breadth ; 


' -g5o Links. Has. 13 Aczes o Roods 10 Perches. 


4. What . 


Chap i. Menſurution of Superfictes. 
Mbat is the ſuperſicial Content of an 
an, 18 as cet 10 Inches 6 Parts long, and 9 Inehes 
e Tes 1 Ib. 19 arts 6. onds. 


N P EA I; 1 C) 4 4 : 7 o -— ow —— — it; 4 * . 7 1 1 


jw" * 1 
— = N «94 W * * 
* 


91 1. To e ge * 5 Rnouvs 


„ RULE +14. +7: 


" 'Mui+1yry one of the Sides by a Pit 
1 fall from one of e obtuſe Angles to che oppo- 
ite Side, and the Pr 
Content, * 101 


4 145.7 Aid. d 


oY 1697 $29 IS 
Perpend; ' 13.42 
The ide“ > 2 
29 913% Cl nbianrk 
: 8 | 
henne 

AGO 2G, 


Product 208. 010 C. — 


e i WECD be's Rbombus given, 
. whoſe Sides are each 15.5 Feet, and the Perpendi- 
cular EA is 13.42. theſe multiphed together, the 
Product is 208.010 ; which i is the ſuperficial Content 

off the Rhombus 
dreqrh Part — +++ 
\ 

Key HOSE oP Scale and Compaſſes. * 

Exte d the Compaſſes from 1 to 13.42, that Ex- 
tent will reach from 15.5, the ſame Way to 208 Feet, 
the Content. Or, the middle 1 upon the Scale 
10% and extend from it to 13.42, that Extent will 


reach from 15.5 to., -wiicimaltiply-by 10. 
„ Demenſtration. .. Let O be extended out to F 
. naking DF Equal 70 CE. and draw x the Line BP; 


. 1 ei - ot 4 * 
% % E 
181175 1 \ & oo - 


5 


| 


— _—_ ww = oo . - — - — — 


—— — COS — ——— — 3 PP Ad —˙Üb Loo eas << aw —— * 
* — = — -— O—— — — — — 
4 — — PV — — Ol vw ODS 1113 
— : VIS : D TPC 
1 — , * =o — = a — — — 
. Er 


—— 


—— _ 
_ 


act Is the, Area, e aa! 


that 1s, 208 out _ one hun- 


T | 


WO 84  Monſuration'of Suprifities. Part ll. 
fo ſhalf the Triangle DBF be equal to the Triangle 
ACE: For DF and CE are equal, and BF is equal 

to AE, becauſe AB and EF are parallel. 'Phere- 


re the Parallelogram ABEF is equal to the Rhom- 
05 r er een 


 PraBical Examples. 7 
a 2 is ef Area of er pre whoſe Length 
s 6.2 Wie da een Height 5.45 Chains? 
| J 3 Acres 1 | Roo 20. & Perches. 
+ The Length of a Rhombus.is 12 Feet 6 Inches, 
ndicular Hei *- 9 Feet 7 Inches, what is 
the Area? 139 Feet 9 Inches 6 Parts. 
4. The L-_- of a Rory: is 725 Links, and 


. E pe dicular 2 * 35 Links, what is the Area? 
_ Ne 2 Nod 6.5 Perches. 
— _ \ 2 FRY 0 
2 if a, * . . La. 
$1 Iv. - To fnd the Area of a e 
133 n ee 
3M Mvu1T1FLY one of the lo | Sides by the. Per- 
' ndicular let fall from one of the obtuſe Abges r to 
| . of the longeſt Nes, and the Product is the 
= or e Content. e gb. 4 
 . —5 . 


LE 


%. 


» 


D 
, Example 1. Let ie A ; Rhomboides | Aren, 
© whoſe longeſt Side * =D, Is 19: 5 Feet, and the 


9 Perpendicular 


% 


. Chap.” 1. - Meufuration of — 85 

dicular AE i theſe mukiplicd together, 
5 99, ds io 198 dee Feetand 
9 dend! Parts, the Content. I 


MC If DC bs extended to F, m 
CF equal to NE, and a Line drawn from B tO F; 

vill the Triapgle CBF be equal to- the Triangle 
APE, and the Pa arallelog gram 2 7 x mm rth yo 
by. meg ns ABCD; which was 8 be proved... | 


s + > 


Practical "REY 


2. A Piece of Ground, in the Form of a We. 
- boides, meaſures 4784 Links in Length, and its per- 
| INI: Bueadth, is 1908 Links, what is. its Area + 

2 An, 91 Acres I Rdud 4.5952. Perches. 

| 3. Req uired-the Area of a. Rhomboides, whale- 
Length. 10 12 Feet 6 Inches, and perpendicular 
Breath 5 Feet 6 Inches. Anſ. 68 Feet g Inches. 
4, How man ht Log Yards of Painting are in a 

bs Key wc is 37 Feet, and Breadth 


5 Toar'y Wnt e 2175 Yards. 


eo ARES 1 


3 v. Tofud * 7 . 6 Trans 


8 BEST $27 
1 AUE. A. 


Lr the Triangle be of what Kind ſoever, multi- 
ply the Bale, by half he Perpentculan or , th 
ſe b whole Perpendicular; or, multiply the 
whole by the whale Perpendicular ;. and take 
_ half the Product; any of theſe three Ways will give. 


. S n | | 
7 N 72 — 13 


— Wir Wan »•—ͤ— * 
1 % - 


4 AY 


> 
: 
* 


0 
"re 
4 


86 ieee, of Superficies. Part H 
» Example. 1;- Let 28 +4 1rlaviyns Nl 
ABC: be . K W 1 


angled Triangle, 2 ee At 6 
whole Baſe is 144. | | 
Feet, Feet, and the Per- 4 be! Seu nn 


1 gets „ K 0 Terps [9 
ultiply 14.1 ras ie oe * | WET: > 
6, half the Perpen- 1 4 10131 (1) ' 2 
dicalat, andihepro- „ dati. 
duct is 84.6 Feet. | 

the Area. Or, mul 44-1 1 
tiply 14-1 by la, the A nes * 1 

roduct is 169.2; 
the half of which i is 84.6, the ke. beſdre. 


uh | 


« {] bt. -» £49 | 
14-11 Baſe. 5 601 gab hes do: ibeen 
6 Half Perpendiculan 4, 7 0188 nn 
| — TS ic apt oof is r pA 2 
Ae eee e ?169:4 Prada. 
Nai os 43121 12515 we 
\ STEE-- 2 1 N 384.6 Half. 
f 1% * 4 112 81 od alto Ray” 


maT. 5 3 Scale and Compaſſes.” © £3997 2. 


-- Extend the Compaſſes from CAO YET TUE Ex 
tent will reach the ſame Way from 6 Pp Feet 

the Content. Or, dall the middle 1 on 2 10, 
extend from it to 14.1, that Extenz will reach from 6 
to 8.46, which multiply by yo.” 


15. Bae 33 10 4 4. 00ʃ· ＋ 1 — | 


- 


Chap. 1. Menſurdtion of Superfities. 87 


15-4 Baſe. 7.7 Half Baſe. . 
7.8 Perpend. 7.8 POR CD. 
1232 616- 
2078: * 339 
120.12 60. 06 Product. | 
60. 06 Half, 


Note. The Perpendicular in * Pigure ought . to 
be 7.8. 


Example 2. Let ABC. (Fig. 25 be an oblique- 
angled Triangle given, whoſe Baſe is 15.4, and the 
Perpendicular. 7.8; if 15.4 be multiplied by: 3.9 
(half the Perpendicular), the Product will be 69.06 
for the A or ſuperficial Content: Or, if the Per- 
pendicula ir J. be multiplied int np the Baſe 7.7. 
the Product will be 60.06 as before: O, if 15.4; the 
Baſe, be, multiplied by therahoteriicpe ndiculae 7.8, 
the Product will be 120.12, which i is the double 
Area; the Half thereof i is 60. oh \ Feet, 35 by before. 


1 


By Scale and Compaſſes,” ee 


Nen 


Extend the Compaſizs from 2 to 5.4 that Extent | 


will reach from 7.8 to 60 Feet, 1 Content. Or, 
extend from 20 ta 15. 4, that Exte 
7.8 to 6, which multiply by 10.— 
* the Scale 1 15 conſidered as 10. 


Demenfration. If AD (Fig. 1) be Hines parallel 
to BC, and DC parallel to AB; the Triangle ADC 
ſhall be equal to the iven Triang le ABC. Hence 
_ Parallel ram ABCD 3s double to the given Tri- 

le ; therefore half the- Area of the Parallelogram 
is hy Area of the Triangle. In Fig. 2, the Parallelo- 

m ABEF is alſo double to the Triangle ABC; 
Þr the'T riangle ACF is equal- to le ACD, 


_— the Trizgk BCE is 2 riangle 


the muddle I 


* 
— ͤ Ä — * — * 


will reach from 


N 2101 4 


- 
1 
— <a" 2 5 


— 
— — 


3 Ir 


> 


r 


P A ³˙¹m OS — 


r 


hd 2 5 
3 ——— 


8 _Menfuration of Superficies.. Part If. 
RCP; therefore the Arca of the Parallelogram is. 


— Anas of the given. u Which 
was to be proved. 


Practical Examples. 


3. The Baſe of a. Triangle is 28.2 Yards, and tlie 
Perpendicular. * 18.4 Yards, what is the Area ? 

Anſ. 259.44, ſquare Yards.. 

4. There is. triangular E ield whoſe Baſe meaſures. 

1236 Links, and Perpendicular 731 Links; . haw many 

Acres does it contain ? 

| *Anf, 4 Acres 2 Roods 2.8128 Perches. 

5 85 What is the Area of a Triangle whoſe Baſe is 

18 Feet 4 Inches, and perpendicular Height 11. 
Feet 10 Inches? an kel Feer f Inches Fp. 


| D find' the 4 of. any plane THangle by. 
baving the three — core without the 
er of - © Perpendionlar../* — 0 
. RULER, 

Add as "WE Sides together, , and take half chat 

Sum : Then ſubtract dach Side ſevetally from that 
' - half Sum. Which done, multiply that half Sum and 
che three Differences continually, and out of the laſt 
Nroduct exttadt the Square Root; which 
Root ſball be the Area of the. Triangle ſonght. 


; Example, Let ABC de a Triangle, whoſe three - 
Sides are as, follow; viz. AB 43.3, 1 20.5, and 
rr . 


" 1 
rd . i# . wt * 


a 1. Menſuration of Superficies. 


43+3 


31.2 
20.5 


5 


Sam 95.0 


Half 4 
3 15 


1 
| 1 


| 


4.2 
16.3 
27.0 


pee 


* 


— — 


The half Sum. 
0 Difference. 


3325 


- 939 


| 5 1383.5 Prat. 
in Eno REN 


7 
75950 


12825 


— — 


2099475 Produft 


4.2 


— 


4180950 


18 


950 Laſt Product, the 1 


877 
Ran of which i 
ene. 1 oy 1. 
c ISL 372 " 


3¹ 


— 


19 


l (Remainder 3339) * A 


þ 1 , „ wh | 


Fragte Epmpes, 8-4 et 


"What le me Ares of ret whole Sides are 


50, 40 und. 


ths of 4 


and 3p Yards, what 1 is * Area thereof? 


7 17 


4. How man 
whoſe three . 


* N 


2 


' =. | Anſ-600 
Garden are 41, ID 


4+ Auf: 574-34 Yards. 


Awe 3 in a Triangle 


are 4900, 502 
A A Aeres 1:Roog 39-68 — 


2 nd 569 Links? 


go' © Menſuration of Superfities. Part II. 
5. A Field of a tri 42 whoſe Sides are 
380, 420 and 765 Y w for 5s Shillings per 
Acre; what is the annual ts 
WT The Area is 44699.0347 Yards, or 9.235337 
Acres, which at 55- Shillings een. to 
< 25: 7: 113.28, . OA 


Demon ation of the Rule:—In the Triangle BDC, 
I fay, if from rhe half Sum the 2 you ſubtract 
eac e Side, B 
and multiply the half 5 
dum and the three Dif- 
| ferences together con- 
tinually, the Square 
Root of the Product 
ſhall be the Area | | 
the Triangle. Fe 
Firſt, by che Lines 
BI, CI, * DI, bi- 
ſect the three Angles, 
which Lines will all 
meet in the Point I; "3.2. $20 | 4 
by which Lines the Te Bas Fe 
given. Triangle is di- — RL 
vided” into three new Tiangles CBI, pol. and 
DI; bie Perpendicalar; ef lwhich new Triangles 
are the Lines 41, EI, and OI, being all equal to 
one another, becauſe the Point I is the Centre of the 
inſeribed Circle (by Euclid, Lib. IV. Prob. 4.) : Where- 
. the Side BC join CF e to DE, or DO; 
| | BF be equal Sum of the Sides; 
" Vite = BCT TBD + 100 * 
And Barn —CD; for GAC O {and QD=GF; 
therefore (DAF; and AC B F-; B, for BE= 
BA, and ED=CF; therefore 8 and 
» CF BFC. 712 
Make F HH erpendicular to F B. and produce BI 
to meet it intL Draw CH, and HE-perpendicu- 
lar to CD. Becauſe the Angles: FjCK TFH are 
equal to two Right Angles (for the Angles F and * 
A : are 


- wc” 


1 I. Men ſuration of Superficits. 91 
ight Angles) equal alſo to ECK-+ACO (by 
Euclid 13. * and the Angles ACO AIO are 
equal to two Right Angles; therefore the Quadran- 
gles FCKH and AIOC are ſimilar; and the Trian- 
gles CF H and AIC are alſo fimilar. And the Tri- 
les BAI and BFH are likewiſc ſimilar. 
f angles this Explanation, I fay, the Square of the 
Area of the given Triangle; that is, B „I 
BFxXBAXC x CF. In Words: 

The Square of BF (the half Sum of the Sides) 
mulcigtics into the Square of TA (=IE=IO) will 
be equal to the ſaid half Sum multiplied into all the 
three Differences. 

For IA: BA:: FH: BF; and IA: CF :: AC: 
FH ; becauſe the Triangles are ſimilar. . By Tale, 
Lib. VI. Prop. 4. 

Wherefore makiplying the Extremes and Means in 
both, it will be IX xBFxFH=BAxCAxCFx 
FH; but FH being on both Sides of the Equation, 
it may be rejected; and th then 1 N each Part by 
BF, it will be BF xIA* Oe Hs 
Which was to AD det — 5 


«7, « 


5 I any t two Sides op, a rig 156 hk Triangle be 
given, the third $i may le Ken by the 


Nr | 
RULE. 


5 To the Square of the Baſe add the Laure of 
the 8 the Square Root of the Sum will 
give the Hypothenuſe, or 2 Side. — 
2. Makiply che the Sum of the H pothenuſe and one 
Side, by cheir Difference; the Square Root of mn 
Product will give the other Side. 


| Example 1. Given the Baſe AB (ſee Fig. 1. $ V.) 
of he the Pe dicular BC 12, what is the Length 
the por enuſe AC? 


14.1 


„  Menfuration of Superficies. Part II. 
14.1 * 12 the Perpend. BC. 
141 N 2 . | ; 

1417 144 Squaze of BC. 

141 es ann 

198.81 Square of AB. | 

144. Square of BC. 


342.81 Sum of the 88 the 8 of 
whick extracted gives AC 18.515137. 


Exomple2. Given the n Hypothe- 
. nuſe , 18.51513 required the Perpendicular BC. 


Sr 5 the Hy * 
4 eee 

32. moore 855 11 
| 741513 
14400003891 Protea of the Sum and Dif- 


* 
— 


. 


na 8 enn 12, 15 wah 


dicular BC. 
| Profiicat — | 


'The Baſe of a right-avgled Trian E , and 
e begebe, 14. c Ws e 
esd d A 4 er 7 30. 
4. The Wall ag a For: funding Aide bei of a 
| River 35 42.446 Feet high, the Breadth of the River 
5:23 Yards; what . maſt à Cord be to reach. 
from the Top of the Fort acroſs the River? | 
27 Yards. 


5. The Hypother aſe of a wp bene, Triangle 
a RY LIVER. what is the Baſe7- 


bf 12+ | 


2 e 
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6. A Ladder, 50 Feet long, will reach to a Win- 
dow 30 Feet from the Ground on one Side of a 
Street; and without moving the Foot will reach a 
Window 40 Feet high. on the other Side. The 
Breadth of the Street is required. Ax. 234 Yards. 
7. A Line of 380 Feet will reach from the Top of 

a Precipice, which ſtands cloſe by the Side of a Brook, 
to the oppoſite Bank, and the Precipice is 148 Feet 
high; how broad is the Brook? A4. 357.79 Feet. 
- 8. If a Ladder, 50 Feet in Length, exactly reach 
the Coping of a Houſe, when the Foot is 10 Feet 
from the Upright of the Building ; how long muſt a 
Ladder be to reach the Bottom of the ſecond Flaor 
Window, which is 17.9897 Feet from the Coping, 
' the Foot of this Ladder ſtanding 6 Feet from the 
Upright of the Building ; and what is the Height of 
the Wall of the Houſe? 7 | | 

Anſ. The Height of the Wall is 48.9897 Feet, 

and the Length of a Ladder to reach the ſecond - 
Floor Window muſt be 30. 41 38 1265 Feet. 


- 
” WY —_ cw 


my * 


d VI. To find the Area of a TRAPEZIUM. 


7 RULE, 
App the two Perpendiculars together, and take 
half the Sum, and multiply that half Sum by the 
Diagonal, or multiply the whole Sum by half the 
Diagonal, the Product is the Area. Or you ma 
find the Areas of the two Triangles, ABC and 
(by Section V.), and add thoſe two Areas together, 
the Sum ſball be the Area of the Trapezium. 


54 nalen, 59 ee, Part II. 
» HH 


* 
8 PONG 6 „ n —— 32 E 8 —.— 


e 


4 | 
F N 
| : 
' 
4 : 
j 
1 
=_— 
| | 
1 
LS 
bs 


1 ; | 
f — — | 
1 * 0 N rs. Eds (*; > | | 
if £0 _ DE=245 4 | 
| CL 14> + be SIT GE 1 4 6 | 
| Sum 54.5 
Half 27. 
1 r 
21840 SEX, xy 4 554 . 
Ro | Area 2197- 65. , 
| Example 1 Let ABCD te a 'Trapezium. given, { 
the Diagonal of which is $0.5, and the Perpendi- 
. - | plar BF 30,1, and the Perpendicular DE 24.5 ; 8 
2 ſe two added together, the Sum is 546, the Half k 
of which is 27g, and this being multiplied by the ; 
Diagonal, 80.5, 197.65, which is [ 
44 the Area of the Trapezium ; or if 40.25, half the | 
Diagonal, be multiplied by 54:6, the whole Sum of 6 
> the Perpendiculars, the Product is 2197 65 „the ſame =: 
as before. 8 
| 1 
e 0 
HIKES 1 | © » By tl 


P 1. Menſuration of Superficies. 95 
2 By Scale and Compaſſes. 


Extend the Compaſſes from g to 54 4-6; that Extent 
EAN e Area. Or call 
the Unit at the Beginning of the Scale 109, and 
extend from 200 to 546, that Een will each from 
gag to 2197.68. 


Demonffration. This Figure ARCD is com poſed ded of | 


ted Triangles, the Triangle ABC'is half the Para 
"go oo HC: Alſo the Triangle AC is equal to 
the Panllelogram ram ACIK, as was proved, Sect. 
V. When the „ A ABCD is equal to half 
the Parallelogram GH To find the Are“, HI= 
BF + DE; reborn + HIxAC (=KI=GH)=Area 
*. the Prin tan which was to be proved. 


* * 


Dane Exomples.” 
2. There is a Field in the Form of a Trapezium, 


whoſe Diagonal, is 1660 Links, the Perpendi glar; 


70k and 712 Links, what is the Area? 
Ait Acres 2 Roods 37,792 Perches. 
3. What is the Area of a Trapezium whoſe Dia- 


gonal is 24 Feet 9 Inches, and the two Perpendicutars 


19 Feet 9 Inches and 8 Feet 9 Inches? 
95 Feet 2 Inches 3 Parts, 


E 
45 Required the Ares of a four-fided Field, whofe 


South, 885 is 2740 Links, Eaſt Side 3575 Links, 
North Side 3755 Links, Weſt Side 4105 Links, and 
the WY 901 om ſouth-weſt to north-eaſt 4835 
1 9 12 bt Larne o Rood 11.8672 Perches. 

e Trapezium ABCD (ſee the 


; We fn 25 gore the Side / AB'to be 15, BC 13, 
Ober 14, aff 12; alſo the Diagonal AC 16; 


what is the Alte thereof? | Anf. 172.5247. 


6. Suppoſe in the Trapezium ABCD, on account 


* 


of Obſtacles, T could only meaſure” as follow, wiz. 


the * AC 78 Yards, the Side AD 220 1 * 


356 Mlenſural ion of Superficies. Part U. 


and the Side BC 265 Yards: But it is known that 
the Pemveadinar DD) withfallbzoo\Yards from A; 
and the Perpendicular BF will fall 70 Yagds from C; 

| required the Area in Aere. - 
Anj. The Perpendiculat PE Alte 10 999 Yards, 
BF 255.5975 Yards; andthe Aren of thi Trapezium 
35 342.2885 Yards, or 17 RHI or 17 Aeres 
2 Roods 21 Perches. TED; 


When any OA Sides & « 4 N are „ 
rnailel tu each; ober, it is chen generally 


., called a Txarzzon; bY; 14 * be 
gs . 2 the n. 


ay ” RULE, - © nate 2 7 „ 
| par _ we Sum of the two parallel Sides 
by the er Diſtance. betten them, and 
the Product will be the Area. 
Example 1. Let ABCD E. . N. 
be a T id, the Side 
Ag 23, DC 9.5, and, ON.” 
13, what is the Area? 
; 95 7 the Sum of AB 23. 23 
d n 
Half 9 18 Wy 25, > 2 3 
+ Which multiplied by CI 13, n the ProduR 21 95 
fer the Area required. 


| Demonſtration. Bites AD i H, through H * 
FE parallel to BC, and produce CD to E; alſo draw 
GH parallel to AB or "CD. Now AH is equal to 
- HD, and the Angle AHF. is equal to the Angle 


EHD (Euchd I. 15.), alſo the 2 HED is equal 
do the Angle HFA (Zaclid I. 29.) pre the” 


Triage aut 1 al ra and 4715 ** 
equal, in Re ( Euc 20.35 F 
ſequently ly 8D i equal to AF. Again, 01 alf 
. EC and e e exch 


them, 


Chap. 1. Menſurt#7on of Siperfitior: of: 
them, ae your — y iti half the Sum of AB und 
DC; but F by TI is we Ares of the” 
Figure ECF, or ＋ its equal ADCB, conſe quently - 
_ HG multiplied ip Ek. nl wieh 
een _ a Mann: abt 

7 21 | (hs p 4 WQ7 2 


Hawe mne, e 


TE Ce 
wlll Side 


«ala Sides . r Rete 6 In 
Inches; and the — — — bestes 


them 7 Feet ꝙ Inches? A, 119 Feet 5 In. 9 Parts. 


Form of à TN whoſe 
30 and 4 and the 
between 44A 121, Yards, lets 


nr fe 


$ VI. EE Fyoones, 


TaxzcuLan Figures are af h as have more 
Sides than four, and . row Sicher and Angles unequal. 
All ſuch Figures may be divided into as : many Tri- 
angles as tere are Sides, wandngltäb. To. ſhd the 
ow of 1 — thee 7 15 be 18 

rapeziums I nangies, es rem 
one Angle to another; and ſo _ euro ng the 


Trapeziums and Triangles ſe then add 
all the Areas together; o —— tho A Uf 


the whole Figure 


4. A Field in 
parallel Sides are 
perpendicular Diſt 


. I POLY 


Let ABCDEBG/ be. an irregular Figure given to 


be meaſuradipyſict, draw the Lines AC and GD, 
and thereby divide ehe given Figure into two Tra- 
peziums, AC DG DEF, and the Triangle 
ABC; of all which, 3 the Aves Grannphſhe 


. Yo 91A £.7 7% 


Fuſs - 


. 8 
— _ 
—— — 
* — 


Vv 


1 


g 
f 
'} 
h 
| 
| 
| 
! 


Firſt, I mohip the Baſe AC by the P 
dla, and the Produt 49, te Are SF 


'T 8 

Tb Trapezium AGDG, the x the way Per- 
pendiculars, 11 and 6 E 9 
17.63 the half ef which i. 8.8, tiplied b y 29 


the Diagonal ; the Product. is 255.2, the oe of 
that Jor er 


for the e the two Perpen- 


102. and Be mae 1 2 12.23 
TN hich <7 b 39-54 the 
is 262.3, the theſe 
— 56741, 2nd — = is 


irregular . See * 


alc 
8 5 4 
Work, 1 Wer 


£9 3: 4 1 

9 6 

Ci / 

— — „E —— 
2 1 4 q 7 

SID 7&3 198 

Aas in tgc 21 be | 74 1 2. 


< 


It vote 25 1227 < | b p | 
„Note. eee 0 
Mat + rn yas 2 00 2 ; 
A 5d el Perpendicular. | 

i ee, 6.6 
— I 2ͤ„ — | | 
436 Ava of ABC.. | Li's 07:6.Sups ++ 


- — — N. Ye 9 5. 1 
©! £4472 Nuit 2g . % Half 
bas UA cen 1 42 w D. 


I 94 tei ene in. 


vigor! wdg 142 Aue 228 An 
REO 4 ITE: . 25 A. l 176 udn 1 08 5 a3 i 


— | 
255.2 Area of ACGD. 
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| * 2 
U 27 


22 Sum. 13830 


SEN 4 
26 Half Sum. 9 760 

* er 267.55 Abe ef GDEF. 

i, to 10 255.2 Area of ACDG. - 

——— 49-6 Area of ABC. 


Se f. 10 7 0 75 — 
— — 567. 10 Sum of the — 
This Figure ER compoſed of Tri 
Trapeziums, ks oſe Foo tres being fu 8 
demonfat VA and VIth Sections afore- 
gol I 8 Aſeſs to mention any * of 
— Kir this Place: 


— — * 


5 1 VII. 7 Reoviin POLYGONS. 


To Aud the Area, or . 
3 5 

-017 z Neos (RULE; . 4 

Makiply the whole: — bs: gon of u. 
Sides, by half the Perpendicular let fall from the 
Centre to the Middle of one of the Sides; or mul - 
11 the half Pefimeter by the * ene, 

e Prodad i is the Area. © 


A ”*, 
Fr” I * -  - 1 a+ © «EY # 
* = "I. ' F ; ' +4 
* 8 " 4 / * - : 4 ſe - 
% , oof 
” pj - - 4 A — * 


% 


14.6 
NET 


| 438 Half Sum of the Sides. 


072. 64397 the Perpendicular SG tis 
43.8 Half Sum. 14.6 a or, 


e | 6 Number of Sides. 
10115176 2 — 


3793191 — 87.6 Sum of the Sides. 
5087588 TER 1 
|  $331985, Half Pe 
$53:803886 the Are as * ee 
1 0 Dt 
te mt 


n 


160 Rn Hare II. 


| each Si the Sum of e Sides is 87. 6 
8 the half hone 1s EE whoa 16d by the Perpen- 
DH dad GS 12.6439 is 553.885 886, 
GEESE SS 
| | 21985, the Pro- 
22 4 e . e n 

| Men 0 

2 9137 


By Stake and Compaſſes, * 


| Extend the Compal. es from or 3 
tent will 3383 . my 12227 to 553.8. 
Or, extend from 2 to 12.6 EWA roach 
from 87.6 to 553.8. Or; as before calkthe firſt Num- 
ber 100 times ay much as 'it is, and you N 
following 10 mes as muchas they are. 


Demenſration.. ; Yoo EE: to 


the Pamll 
equal to ha — of ides, and 
2 to the Perpendic af tlie Army ad — 


"whe ' 
Trang 
And 


. —— 


is made up of 


——————— — ' — aud 44 A 
N POTS - * . q a 
9 * — 
* * 
1 
- 
«4 


\ 


2 : TEE . 2 5 307 5 


; . ; , « N 15 — 
147 / ; 
53 \ / 0 * 
111 s $15qaue eee 
. 0 A 419 be 
Fj x LH FILES 00 4 8 2 . 


——— ey 7 247 „ ed þoxnank, 


g aA fp © oe 


Chap! 1. Flwſwration of Superficies. re 


And the Pa ogram OPQR. is alſo com ed of 
a ene e Be = 
and two Halves; therefore the realen equal 


to the IS: 


— — 1 


56 | Profiitel — | NEL 


+ Bk The Side bf a regular Pentagon is 25 Yaris, 
and the Perpondicular from the Centre to the Mid 

182 of the 215 is 17. 2047753 ; N the A 

A 1075.29 + 

3. Roquifet the Ates of a Hepta; on, whale 8 

1 iy 38, and Perpendicular 20.121 


or 2 bee 24 


dired the _ bet | 


oa. 0 N 
5 che 3 . EE 
EE whoſe Side is 20 . 

the Centre to the ot aye of 


exbig do 120 ae) 


| _  Menſuration of Superfities, Pare II. 


ee e ene wn 
AT for the more ready finding the Area 
of @ Polygon, and alſo the Perpendicular. 


| Bras] if Names. 


* 


I. Areas. I II. Perpend. | 
The Side 1. 


* 
1 


Trigon Aral 42313488675 
1. 1. 000000 


| Pentagon | 1.720477 88191 
Hexagon | 2.598076 | . N | 
cpragon . Te 1.0382617 | 


— 


14% . 2008 
8.181 111.3737387 
0 . ”y 7:094209 | 445358418 
ndecagon | 0.365640-11.7028437 | 
e 24 , 
+ Dyodecagon,” 11.1872 48660254 
HEROD 19h Hori ey bDYs 05 25 
0 RUL | 


E. H. 127 35717 . 


a 


* _ Pexpendicular,' the Product wil give the Per- 
1 N 3 ' | ye 
*.1T30:0.4; wy nibuv to b os a $bi2 


, . ; * W 9 
* 8 
— 5 * 


m1 R 


Chap. 1. Menſuration e Superſieles. gacg 
Divide 360 by 12 (the Number of Sides), and the 


. Quotient is 30 Degrees for the An 585 ACB; the 
Half of whick is 15, Fs Angle DCB,' whoſe Com- 


plement to go Degrees is 75 Degrees, the Aug 
- CBD: Then ay: ws 1 a 


As s, DCB 15 De  Co-ar, . 
is to. 5 the Half-fide DB. Log. 9.698970 
ſa is s, CBD 75 Degrees, | 90.984944 


to the Bag aa 1.866025 0. — 


Then 1. 366025 multiptied by 6 * Half 25 
meter) the Product is 11. 196152 * * 
ae required. 


| Example, Ik the. Side a a Heng 146, 
bat is the Area? 


146 2398056 Tab. Arche. 
IC 14.6 wo” * 213. 16 ve "6! a; 
rr — bi 
876 15588456 * 
_ | 259807 
8. i 2794228 167 nu 


" 313: 213.46 CY 8 8. a Ec 554 ech ba 3 
* 1 oF 
| $53.80588016 Ates, "the. ſame 


1 , 9: $18 5D ITY Ye) = TI? "m7 


| Note, Should more N 
ane en 10 * e 
4 ( = | 9k nt * 
week 022 7 ' * 28 iT. 
- 42 | rü ddl gd gaad 
EE 
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88 7 


1 wr $. N. O4 Cikcrx. 


0 
Ia. 


TnzBxE is no Figure that affords a greater Variety 
of uſeful Properties than the Circle. It is the moſt 
capacious of all plane Figures, or contains the greateſt 
Area within the ſame Perimeter, or bas the leaſt Pe- 
rimeter about the ſame Area. | | 
The Area of a Cirele is always leſs than the Area 

of any regular Polygon circumſeribed about it, and 

Its Ctreumference always leſs than the Circumference 

of the Polygon. But on the other hand, its Area is 
always greater than that of its inſcribed Polygon, 

and its Circuniference greater than the Circumference 
of its inſcribed Polygon ; hence the Circle is always 
limited between theſe Polygons. The Area af a Circle 

. eq ual te that bf a Triangle, whoſe Baſe is equal to 

ö dk Circumference, and Perpendicular equal to the 

ius. 

\- © Circles, Hike other ſimilar plane Figures, are in 


= ion to one another, as the Squares af their 
29 Bb — And the Circumfetences of Circles, are 

to one another as their Diameters, or Radi. | 
The Proportion of the Diameter of a Circle to its 
Circumference has never yet been exact determined. 


This Problem has engaged the Attention, and exer- 
cifed the Abilities of chè greateſt Mathemarieians for 


es; no Square, or any other right-Iined Figure, 
vet ben found, that ſhalt be -per/zly equal to a 
yen Circle. © Bit though” che Relation 8 the 
iameter and — * not been accurately 
T in Numbets, it may be approximated te any 
ned Degree of Exafneſs Archimedes, about two 
thouſand Years ago, diſcovered the Proportion to be 
nearly as 4 to 22; other, and nearer, Ratios have 
— 1 ſucceſſively aſſigned, vix. th 
As 106 to 333. 
As 113 to 355. &c. 


This 
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This laſt Proportion is very uſeful, for bein turned 
into a Decimal, it agrees with the rub to the ſixth. 
Figure incluſively. Vitta, in his Univerſalium {n= 
[ſedtionem ad Canomum Matbematicum, publiſhed in 
1579, by Means of the inſcribed and eircumſeribed 
Polygons of 393216 Sides, carried the Ratio to ten 
Places of Figures, ſhewing that if the Diameter of a 
Circle be 1, the Circumference will 


kts ay 2 3.71415925535. 
ut leſs than 3. 1415926537. 
And Lad Van Ciulen, in his Book De Cireuli & 
Aaſcriptis, om, the ſame Means carried: the Ratip to 
Places of Figures; this. was thought. ſo extraordi- 
nary a Performance, that the Numbers were cut on 
his romb-fone- in St. Peter's Church- yard, at Leyden. 
Theſe Numbers were afterwards confirmed by J#le- 
w—_ Snell. Mr.. Abraham. Sharp, of Little. Horta. 
raed 4 Lie extended the Ratio to „ 
Places 


y. Means of Dr. Ae 

da fon im. in, Shpravin's Logarithms Machin, 
bs of Aftronomy in Genen College, ny 
the- Ratio to. one hundred Fuck of Figures; hi Me. 
thod * may be ſeen in Dr. 'Hiutton's large Freatiſe 
Menſuration. Laſtly, M. de Lagny, in the Memoirer 
de tad. 4719 by Mbany- — an 
Arch of grees,, has, earried the Ratio to the 
amazing xtent 80 128 Figures; finding that if the 
8 he 1, che F will be 3.141 

92 1 2 32334, 62043, 38327, —— 841 
25 5 95 5 8428 T5 * O71 32 hg 


bY: Ys no 


296 22 amen, Part n 


2 bn Nie: k nt 199 wk Pal if 
x exit $67 PROBLEM . WU G21 
2 hol [2m * 42 1 
; "RIES: De 15 find the Circinfwence, or Cir- 
Lye ors; . Peel 
ore C47 N it: A —9 a 
le eau 10 i RULES. 14 To T0604 
1. 9301 % * * 44 td * 
I. As 7 in n 23, ſo. the Dinmerer u the cr. | 
cumference. 


13: 54 'F 1730 

or, . 143 is. 10 355, fo fo. 18 the Diameter: roche 
Circumfererce. nn * 

Or, as bis to 3-1416, Gus the Diameter 19:the 

Cirramderenca, . RAJ „onen 11 

1 1 bun ooh A 32 1 \ 9+; 
— As 2 * 17, . chene, wie 
2 8 Vers bon 


= Oye wing yk we pcs 


* 23. 416 is 10.3, ſo is. the Circum 8 
1 Ya bi Nane Or, which is the fame, T 
= #®- Big inthe Circumſercyce tothe Datoter. . 
wi. | * F | 36-+v M4 602 le N 
1 1 * The Diameter of 4 Cinele e 
5 Fer eee | ons 45% op 3 


— b 
ES 52 


f dee 


ul pia into 1478 
the erence; the two laſt Proportions are the 
moſt exact. | | ; 


$15 8+ | ip gy 22.6 
” 7 q a * a 


* 


agar. Mauratio of Septic. 207 
ys F_ >> 2 * 9 

— 2 5 2140 E * 

ts r JIG R057 

710 , 


1.0283: —— — 
ea — 445 
' * * 
j „ * " : - _ * 
11 . F< 
* . Q L a 


# + 
791 
— 2 
113 — 
"> 921 
911 
„„ „„ 
— 
7 
my 
— = 
* - a : . * 
** qc 14. To ts ' : 2 ; * eu 


N * belle and cue. — 


en ty ene gers h fo 225. or from-115. ; 
KL... 5 or 1 to 3. 1430, tiny Ernie 
Ger rom 20, 1 | : 
2 {. A Ft, + II 
Erangh 5. The Circanference of Ci u, 
what is the Diameter ? n 


IF. 318309 bs muldplios by n. the Pr6auk vill 

be N for the Diameter. Or, 123 wilt 
the Produ@ is 8023; which a A; 

7 

— 


* 


ee 22.6 the 33 


ve Qotiem is 22. 5909, the Di 


| $4 n 4 \ * . ea 
Nenn * e f E 
: > bes " * "2 - 
199 - 4 80 4 164 
ia fy 
$; 2 PB 72 
* % { 
— ——— =_ 


x08 - Moyfuration of Supgrfieies. Pure II. 


MAT 71 113 318309 
eee YT 71 bi 71 
283497 (22.59 + 113 318309 

7 . C1 
LENT . 3 e ae, 2279163 
„ 38s 02 3(22.6. 22.399333 
8 44 8 710 £ I» - 
130 
110 - if 
— 
198 
2. 


; 
N 


Thus, by both tha ſecond and. third P portions, 
the Diameter is 22. 6, hoe by the firſt at: ſome- 
thang ſhort. ** 


4 N F - ; * 
Ertend the Compalles Rom 3. 1416-te.1 19 that Ex- 

tent will reach from 71 to 22. Gy which 1s 4" Dia- 

* Or, you may extend from L to. 118308. 

Or from 22 to 7. 


2 1 2 213 che nm from! 71 


i ber r crete be. bs . 25 
2809 ee found 
Tring a e | 


4 ow. 
y > » Yo. 7 na d 


Prat: ak — 5 55 


3. If the Diameter of the Earth be 7979; miles, 
what is its Circumference, ſuppoſing it a perfect 
Sphere? A4 25038.552 Miles. 
143 — 4. | 


Chap. 1.  Menfuration of Superſities. 109 
4- Required the Circumference of a Circle-whoſe 
Pikones fs 50 Fett 157 Feet. 
8 If the Ofroumferonce of « EDI 
14"! SDT.- 21.2 


* 
9 - 


- PROBLEM-IL rr 
To . the dia of a Cinch... wo C 5 0 
7. . Mulwply half the- © <tc half. the 


Diameter: Or take: g of the Product of the whole 
Circumference _ Diameter, and it will give the 


Area. 5 10 P2338; 
2. Multiply ans ef Diab. i 
and the Pete the Square the Area. by: 7354; 


3. As 452 1s to 355, ſo is the Squate of the Dia- 
meter to the Area. 
4. As T4 is toi, ſo is the Square of the Diameter 
e Square of the Circomference br 
Mu the Square of the Circumfe by 
07958, 118 8 he Product will be the Area. 1 
As 88 1s to 5, fo i is the Square of the Circym- 
ference to the Area. 
7. As 1420 is to 113, ſo is the Square of the Cir- 
cumference to the Area, | 


. Example 1. The Diameter of a Giecle l 22.6, and 
ono rs * 
074 263 25 M14 1.44) 1 uberecre bars: 

35.5 Half Circumf.! +55. 226 — 
11.3 Half Diamete ... 7 Ciroumf. 


$30 _:Menſurdtion of Superficies. Part II. 
 5toDemaletration of Rule l. Every Circle may be con- 
eeived to be: a Polygon of an — Number of Sides: 
Nom the Semidiameter muſt be equal to the Perpen- 
dicufam of ſuch a Polygon; and the Circumference of 
the Circle equal to the Periphery of the Polygon; 
therefore hal the Circurinference; multiplied by half i 
the Diameter, Ses dhe Area. The, other Part 13 
| ſelf-evident. | 


Example 2. If the bg of a Circle be r and 
N e A 4165 . 1 the Area? 


CL «+ 1, L res, 
ö 3. If the Ds of; a Circle de 22 6, what is 
Helene Rae 1 
22.6 Diameter. 88870 al = 
22.6 e — 2H 
* 0 1217 7. | S441 1217 2 . 3 
452 e n, 5 26 "IEA 
— 1 . . 0. OS : 36783 £ a> 
"$16.96 in. Fas -:. . 
: 34 T v9 - 0 br L187) 9 5 * 22. — * 


; Demonftratien 0 Rule 2. All Cireles are to * 
other as the 3 of their Diameters, and the 
Area of à Circle whoſe Diameter is 1 Sac, 6. 
the ſecond Example); therefore as the Squar 

18:1, is to . 7854, ra >: 15 Dia- 
any Circle to its Area. 


4. IF the Diameter of = Cixle be 22.6, what is. 
the Area by the third Rule ? X 

As. 452 :- 355 8 of the: Dia- 
meter: 40K15, the ſame as before. — 


enen, V. Ride 3. By Problem L. wa. have, 
is * 335 22 D. . \- aq 


L $8 de? #1 _- v# XL '% 


Chap? 1. Arier of Superficies. 41 
the, Area .of a Cuche whoſe Diameter is 1, is. f of 
3 Circumference by Rule 1. Problem II. ;/ wuz; it 


£5 5. but the of Circles are to each other as 


the quares of their Diameters, therefore Square 1. ; 
355 :: Square of ; any Diameter: the Area; wiz. 


453: 355 Square of any; Diameter : dhe Arta. 


3.4 che moi ter of a Circ! ha 
a Area by F e 6, 2 56 6 


A 14 11 575 0. 76 the Square of che Didinetey : - 


40131 _ Area, . * is . than by' boy vides 
emo” ; 


» "a 
x - Ya 1 
* 


Demonſtration if Rule 4. By Problem 1. we habe, 


as.7.: 22 :; Diameter 1: Circumference; and, by the 


fame Argument : as above, the Area. of a Circle, whoſe 


Diameter is 1, is 11 or Ir: hence, 1 11 5 : Square 
of the Diameter : "the Area. "A" | 


6, If the Circumference. of a Circle as 71. n 
is the Area by Rule $7, | 


71 Circumſerence.. t e | = | 
8: 910051562» 5 3 0 a 
— / 10 a IT 74 8 — 
7 | 7958 

497 } 31832 
— a fa 39790 

5041 Square of the Circund, — | 
— „ I; ea 401. 16878" Are. 
reti : 


The Re 2M PEE CS 
| — as Circles to ts Cir = ad fo 
4 nde e OO each 


- | hen the Circumfe: I, the 
TEL 9, as has boen 


— — 


— — SY” * 
* 1 * ad of 


—— — Ee — — 2 
Fa — a 
* - 
* 2 bk 5 


r .: Menſuration f Superficics.. Part II. 
Yo W ld the! Gircamſerence' of. Cie be 71; what 
à the Aren byothe fixth. Nule ? 


* 1 the 8 0 unſe· 
e * e 


een Pub 6. "By Problo Tie: live 
as 22: — nag 1 :. Diameter; but by 
Rule 1. em II. the Area of a Circle 48 Cir- 
cumference is 1, is + of this. Diameter, viz. Fr. 
Now the Areas of. Circles are: to each other a4 The 
Squares of their Circuraferences; therefure Square 1: 

Square of any Circumference- : Are; wiz. 


88 : 2 By = . of any er ande 


. If the Citcumkjenge of d cht "be 7h, what 
Þ the! Area by the'7th Rule; * 


A 1420: 113 :: 50441, the e Cirtum- 
e 401.15 Area. 


*' Deminftration Rule 7. "By Problem . ve have 
23s 3 w 355: 2 . 1: Diameter; and, by 
ame Argument as above, che Area of a Circle 
— Circumference is L, is Pb; 0 therefore it fol- 
lows, that . 113. :: Square of any 8 
rence: 


a, % 


Practical Examples, _— 

94 1 r ee | 
1 127 — oY 41 OA 
10. e $a 


— 18 7: 


11. Te cnn $70 
war b ho Arca? 2 | 
12. "The 8 
| turn juſt twice 1 ee DE x Ph 


Rane iy ie, ia 


| yy 

Chap. 1. Menſuration of Superficies. 113 

obſerved it to turn exactly 200 times; what is the 
Area of the Bowling - green? 

Anſ. 4 Acres 3 Roods 35: 8 Perches. 

t3- The Leng of a Lane, with which my Gar- 

dener formed. — Fiſh-pond,- was exactly 274 

Yards: Pray what Quantity of Ground did the 'F iſh- 


take u 
FTE ee, 5 Yards, or half. an Acre 8 


IN -- 


PROBLEM m. 


Having the Diameter, Ci ircumference, b Area f & 
Circle given; to find the Side of a Square equal in 
Ata to the Circle, F 
iu the Circle: Or, hawing)/the Side of 'a Square gi 
1 find the Diameter of 45 circuaſcribing Cal, ns 
| | aff of « Circh oqualia Area, L. 1 a 
eee, e 
1. The Diameter of any Circle, multiplied = 
8862269, will give the Js of a Square equal in 


Area. 
2. The Ci reumfoctinge; of ur Circle, multiplied 


7 Are 2820948, will give the Sige of n equal in 
3. The * of 4uy , Kulplied by by: 
70% 1068, . 1 the Side 7 a 
De ke Uh 7 of any ltiplied 
4. The erence of any multiplie 
by 2250791, give the p ide e 
in 8 Jp aby. E 
e Area o Dick 5697: 
and the Square Root af ihe extracted, will 
give the Side — a v7 ne 3 in thar 8 6 : 
The Side of any multiplied by 1.41421 
will give the Diameter of —. $ Girels.* | 
7+ The Side of any Square, multiplied by 4. 4428829, 
| will give the Circumference, of its gire 
„ 0 M 353 ul 10 
- 
75 


\ 
\» 3 7 ws - Menſurstion of Superficies.. Part II. 


8. The Side of any Square, multiplied by 1.1283791, 
2 — the Diameter of 4 Cite le equal in Area to 


7 TheSite of any Square, multi lied by 3.5449076, 
1 give the Circumference of «Girl equal in Area 


to the Square. 


ulas Explanation 72 Retahe: 


15 ADBC repreſent a Square equal in Area to 
the Circle; and EH FG a Square inſcribed in the 
Circle ;. GH and EF Diameters of. the Circle, per- 
pendicular to each other. 


| 1 The Area of r , whoſs Diameter i - t, is 
+7854, or 78539816, &c quare Roat of which 

gives the Number. in R Rule 1.—-And as the Diameter 
of one Circle is to the Diameter of another, fo is the 
Side of. a Square equal in Area to the former, to 
the Side or a Square equal in Area to the 2 &c. 


. S- 1 at Nee 

* * 4 2 

_ A be pb, : N 44977 * 1 * 
| EI ent i 


2 a Abel ee wile Cirekrtforence i is 1, 
6 795979} &c. the Squire Root of whieh gives the 


Number i the 2d Rule. 
7481 _ " | 3. To 


Chap. ho * Mernuratibni of Superfties. . 
| 4 the Square e add the Square of 
99 0 the e Root of che Sum will give the 
amber, | 

4-* The Diameter of any Circle, 1. — the Circum- ' 
ference is 1, is. 318 309, Kc. henct EO or GO is 
1.159154, &. with which proceed as above, and you 
will find the fourth Number. 
Hence it appears, that if che Diaimettr of the 
Circle i is given, or can be found, the Side of the in- 
ſcribed Square may be found; and if the Side of a. 
Square equal in Area to the. Circle is given, the 


——— ů 


Diameter and Circumference of the Cirele may be 


_readily found, the former by dividing the by 
-285 39, Kc. and extratting. the Sqtare Root. of, the 


Pra (ſee Rule by. Prob. ny | 0g tay latter by 
ng the Area 8795 

the —4 Root of the Se ce ſee Rule 8 Fs 115 
he Reſt of the Numbers are leſt for the Learner 
to examine at his. Leiſurec l of 


eee 


31; If che Diameter af a Ciralerbe' 22:6, what is 
the Side KM taube Girble#:- 


"The Side! of 2 Square equal in Area to a Circle, 
eee Vero 2419 3 0 
8080 viteph = el 201 
od 9 1214.9 hh 2 & 4 hid 


Diameter, . 22121 


22757 T7885 
n Oh 
8 4 8 
2 — l s 
Product 20. 02672794 he Sie AC of rg Square, | 


- Z Pe 13715} 7; 8 4 wed 


2, If de Dititecer ba elt bo 50, WE n 
'6f 'a Square equal in Area? Arſe 44.311345. 
* 87 9. K 


* 


116 . Menfuration of Superflat. Part N. 
{the ircumference of a Cirgle be. 40, what is 

© the 80 of 55 — equal in Ny the Circle? 
The Side of a Square equal in Area to a Circle 


2 Cixcumference is 1, by Rule 2, is 


24 9 10 020209486 
on bas vod as h a> Circomſerence. 


mw Product 25 the Side AC of the i Bar: 

i 241 10 SBC or 

. IF eee of 6 a Girele be TY tac 

=o onſite n to the Cirele? 
| 4 2 r © 


4 


TFrodad e e 265 of the Square. 
- 4 — « Grch/dw ab, what the 
Se eee ebe 


(3 Ms 2 5 


in chat Orale 
1 s 08 £382. nt [£014 eue N 1598067368. 
2. ee ö eee what is 


u Side of a nare inſcri t Circle ? 
The Side on $qu ee EB in/a Circle whole 


Eircumference is 1, 
. 2250 5 „ 1 7 
0 


9. 0031640 ths fide Ea. Square. 
SILVAE — — pal: 12727 2582 0.08 Br bo 14 
$. If the Circumſerence of het be 7s what is 


dige f v Su jafvribed in add Circle! 
EE HEL 0 e at leu 90 439666465 


U x | 9. it 


a 


] 
8 


Chap! 10 en Superficies.. bu 17 
* If the Area of a Circte be x96 „What is the 
'of u Square itiſcribed in that Aer | 


The Area of a Square inſcribed i in a Circle whoſe 
Ares is 1, by Rule 5, is G | 8 „ 


6366197 e 
| 1963-5 Ares EE Cie, 
1 


31830985 | 1 
19998591, A 
38197182 ee Ml 
57295773 „n 
_ 6366197 7 * . E 
1250000278695; Prokudz thi'Sqiinf@ Root of 
which is 35.3553, the Side r or nn 


"1 7 et Poe: 54/236 '> 
A ce Ae W's CHeN be joutis, whit 
the Side IE Rs Circle? 
Fange I Gods 


701 


Its hüt 18 the 
Da Be Se — os xn ng 


KS — s 0 1 Kat will circunſeribe a 


4a 


Square whoſe Rule 6, 1 
5 5 1 4d 883 14 
| I 421 
* 5 J ine of of the'Square 
84852816 © 61085 1 
42426408 By . 5 
707 108 2 
"42426408 | 
50. $0.0065928g6 the Biameter. EF 


W de e Fe a, 


che er 1 
gy an ag. 
* 13. 


Circumference 


" n uare be 15.98. what is the 
Circumference 1 28 e which will cirtum̃ſcribe 


15. r U e of # Squa 


35. 
be the-Diimertr, af 4 U a rg ne 0 
11 Del. 3 I, ba = 
* 88 _ 
Si whok Side "Rule 22 
_ 1283791. Si Share, 
; 542.44 6 
1 —_— te —.— Y 
12 L000 eee 
e 22787 i ee, 
| | 5 6418955 Ae 
3385737 bag 25ts 
25 5 lameter, 


K ___ ˙— 


17 rwe Side of Squan c in 
2 I Sas 
r N 7 OP 


4 


118, Auensee of Superfictes. Part Il. 
+; 14 If the 1 of a pan wy 35. EG what Poe 
Cir 


in cjxcumſcribe 
chat Square? n 
1 Mi yh di 4 
be S mn a Circle . will eircum- 
ſeribe a ets! whoſe Side 1s 15 by Rule ; 7, 1s 
— 5. > Side of he .. 
| S683 67 
266572974 „ 197280901 
133286487 808 
222044745 dig 
133288485 rs that '*2 250 
105 ee 2% the Cireumference. | . 
hey... — ——ů— 3522 «414 ieder K i 12%; 


that Square? 3051 br «i191; „ 


enge WHEL Wim Fi eee 0 „ e 


2.6003049939- 
17. 1 


Chap. I; Manſuration of Superficizs. 119 


17. If the Side of a Square be 35.36, what is the 
ernennen. e ae 447 Pym 
the Square? 205 1 em] at ages 

The Chrnmbivence of. a Cirelecitiar will been 


8 
, eee 
et 4 35.36 Side ey iy Square. 

LY | [ | L ITN 6 917 
A 97 N Ken . R104 N 
N 106347228 enen Ll em eh 593. 
au 177245380 ne Ps 72.38 75 241 $336 
9 * 106347228 An 31 1 * e 407 
1 
125.3479327 36. che Circumſerence. -- 


- 18. If the Sie 74 2 be e es 
3 


as the Square? „„ l. oog. 


Note.” All the fore "Rid $ at eaſily worked 
aging hehe id ally of Mul- 


by Scale and Com 
tiplication. But 5 the gth Example = Square Root 


is to be extracted; and in order todo. this right, = 


will be nece to call the middle Unit -the 
Scale a ſquare 


1, r, &c.—Thas, if umber to be extracted 


co of one whole Num callithe 1 in the Nd.“ 


dle of che Scale an Unit if of two or three whole '- 


Numbers, call it 100; if four orifive whole Nun. 
bers, call it 20000, Kc. for whole or mixed Number 
For pure Decimals, if Places 23 = x — our og 


Middle of the Sales, en .then . 9 85 een hand 


will be {5 2 will or the 2 I 
at the Lad ay ray be called 0 of > 

2 will be N &.; ; 6 tu you will abs ily 
obtain the intermediate Places.—This \ upder- - 
ood, the Compaſſes from the 


vS,31 cds J 13 63 U. 2115 


to the Area of a Square whoſe Side id 1, by Rafe 9. 


8 I, 100, 10000, Ke. or 


* a 

120. ' Menfuration of Superficits, Part i. 
thus'eſtimated, to the Number to be extracted; divide 
the Spade of this Extent ime two equal Party, and 
the middle Point will be the Root required: Rut 
ere vn malt obſerve, that the aniddie Unit. will 
its Valve = cept you called it aw Unit), 

that is, if in the firſt Extent you eſtimated it at 100, 
It muſt now be conſidered as 103 if at oo, it muſt 
now be called 100, &c.—Thus in the gth Example 
the Square Root of 1250 is to be extracted ; here [ 
conſider the middle Unit as 10000, andtextend from 
it towards the Left-hand to 1250; thet.wnddle Point 
between theſe is 5 h eſtimating the middle Unit 
now at yo. oY Practice — — * Ob- 


un — 1 2 - 


„% „ 


| 5 X. To Tv find the Area Xt 2 aalen. 


189 22 OC : 
2 9 11 313 7 „ nn 0 | 1 1411 
B 3 \the fourth Part 120 rr CG ive ; 
bf; the whole Circle (chat is, half the Arch Line) 
| rhe Semidignigten, the Produdt1 AS... . 
1 f Ear 1. Let An Wan 973,64 25% 
| bea Semiciecle, hefe: 1 
Diameter 2s 22:6] aki 24:2, 
- half Cirtumbe- | 


U ad , e 19.82, 46 n f — 
0 [live voy a n 3d ig 


#62 3 * Area 2 the sable. 7 


%S - 


Chop: 1. — ation of eki. rr 


BV Scale and Compaſſes. . 


Extend the Compaſſes from 1 to 11. 3s | that Ex- 
tent will reach from 19.95 to 200. 5755 the Area. Or. 
as before, call the firſt Number +00 times as much as 
it is, and each of the two following 10 times as much 
as they are. 1 

If only the Dime of the Semicircle be given, 
you may "ay, by the Rule of Tree, 

As 1 15 to. 3927, ſo is the Square of the Diameter 
to the Area; or multiply * Square of the Dia- 
meter by 7854, and take half the Product. 


Practical Examples. 


| 2. The Diameter of a Circle i is 30, and the Semi- | 
circymference 47.124; What is the Area of the 


| ; Semi-cyrele ? A 353-43» 


3. The Diameter of a Circle is 200, what is the 
Area of the Semi- circle? * Hf. N 
If the Circumference of a Circle be 157. 

* Diameter 50 what is the Area of the 
circle? Anf. . 


7 


mn 8 ä 


XI. To' find the Area of a Guenter, 
| RUE. 
e half the Arch Line of the Quadrant 
(chat is, the eighth Part of the Cirqamference of the 
whole Circle), by the Semidiameter, * 15 aue 
is the Area of che Quadrant, 647 4 
* Example 1. Let ABC be n Qed „ 
— or fourth Part of 3 * 4 

Circle, whoſe Radius, or Semi- 
diameter is 11.3, and the half. 
Arch Line 8.875; theſe nant», 
plied together, the Prod is 
0, 57er the Ae 


44 — £ 


8 


| 
1 
1 


in 22 Menſuration of penis. Purt H. 


Theſe are the Rules commonly given for finding 
the Area of a Semicircle and „L but it is 
the beſt Way to find the nay 8 the whole, Cicle, 
And then take half that Area for the Semicircle, and 
;@ fourth Part for the Quadrant. 3:5 2468 | 


© Prafiical Examples. | 


2 2. Required the Area of 4 Quadrant, the Radivs 
| 008 15, and . of the Arch Line 23.562. 

n 176.715, 

4 The Diameter of a Circle is 200, Rn 1s the 


Area of the Quadrant? Anſ. 7854 
Er If the Circumference of a Circle be 157.08, 
A t 


Fe n 50, what is the Area of the Qua- 
* | A 490.875. 


| 7 I FM to ſhew 15 6 find the Area of 
the Sector, and Segment of a Circle, I ſhall ſhew how 
to find the Length of any Arch of a Circle. . 


2 the Length of any Arch of a Girl. 


_ RULE I. 


Maktiply, continually, the Radius, BR . 
df Degrees in the given Arch, and the Number 
8 017453293 the Product will be the t of the 
Arch. | 
Example 1. 17 the Arch ACB contain 118 De 
46 Minutes 40 Seconds, and the Radius of the Circle, 
of which AGB is an Arch, be 19:9855 3 what! is the 
Length of the Arch) 
Firſt, 118 Degrees 46 Minutes 40 Seconds are 
w_ to 1187 Degrees. | 


— 


dts IE I PR | 2 who — 


When the Radar is x; the WIFI of the Cir- 
is 3. 14159265, &Cc. and this Number divided by 180, the 
4 in a Semicircle, gives .01745329 fot 42 of once 
Degree when tlie Radius is . | 
er l 109.9855 We 


Chap. 1. Menſuration of Superficies, 123 
19.9855 Radius. * 2373-8332 
1185 Degrees. 74329 
1598840 © + + 2136s | 
75 l 2 e 
199 21 47: 
1554423 - | e N 
„ebene 
| 2373.833235 166168324 T5 
— 23738332 0 att 3 
| add: PL O57 


th 41 te 4d 


” RULE II. 


the Arch, 


1255 


{ From eigte rimes-the Chor of Balg übe al Ab. 
tract the Chord of the whole Arch; and one-Thifd 
of the Remainder will be the Length of the Ab 


hf 


angle 2 1 the Chord, AC Ir 50. 0b. fair 
N Are be 19. 8, and the Chord AB of the 


whole 


Arch 34-45 what is the LOT OT OTE: 


MH 


fv 
> VI. it 


O71. ; 


* 1 
© > 
1 + 


D 2 6 . 

19.8 AC 4 

$64] l 49 

344 U 5 
BD : 


he = aa 


19% 46333 Length of CTY | 
7 '' Prafilcat 


* 


3 If the hand of AB of the whole Arch be 6, 
and the Chord AC of half the Arch 3. 043836, what 
is the Length of the Arch ? Anf. 6. 116896. 
4 If the Radius of the Circle be , and the Arch 


contain 38. 9424412 Degrees, what is ies Length? 


Fo od 6. 2 
„5. There is an Arch of a Circle w 
as 50.8 Inches, and the Chord AC 30.6, OT the | 
of the-Arch? + Anſ. 645 Inches. 
ii. The Chord AB of the-whole Arch is 40, and 
and the verſed Sine DC 16. what is the 2 of 
the Arch ? ; Auf. 53 
A. A. the Badias of the Circle be 43.3, and * 
Arch conti Len mane 15 Minutes, what is its 
Lang? 4 T 10. 3048 58, &c. 


To Ind the 3 of a Circle by baving 
. . the Chord. aus . ove of ht Sigma: | 
— ot ae 7 T 
Becauſe the 

Chord AB cuts 

the Diameter K 

at right Angles, 

therefore Se- 
michacd AD, orf? 

J + OT 

proportional Line ;? „„ 
ween the Parts: 4 

of the Diameter: J 


CD and DE (by Ne ne 20 F 
2 l 4 $4 | 7 


AD: DC; or "AE 41 f | ff 
. DC: AD :: {WP 1 


ED; therefore if 3 
you ſquare the Se- 
OO» or DB, and ide the panes by the 


erſed 


Chap. r. Menſurat ion of Saperficies. Tag: 
verſed Sine CD, the Quotient will be the Part of the 
Diameter wanting; to which add the given verſed 
Sine CD, and the Sum is the Diameter ſought. See 

Prob. XV. Pradical Geometry. 


Example 1. Let ACB be a Segment given, whoſe- 
Chord AB is 36, and the verſed Sine CD 6; hal 
36 is 18, which, ſquared, makes 324; "his divided 

b 6, the Qu uotient 15 4: To which add 6, the Sum 
is | 60, the — of the Circle CE. 


2. If the Chord AB be 18, and vebſed Sine DC 4; 


what is the Diameter EC? ks. hm 
Ed 24 AS IT AP 6 Sha 
$ XII. 75 find the Ares of the Softer of 
@ Cork. Rn 
RU EER. 


Murer half the Length of the n 
2 —— ee e ne. 
tho for. | 4 


Example 1. Let 2 ADBE be the Sector of 4 Circle , 
given, whoſe Radius AE or BE is 24.5, N 
Chord AB 39.2 ; what is the Area? | 


. © Firſt, find the Chord of half che Arch, and then 
the Length of the Arch by Section XI. 


From the Square of AE 600.25, take the Square 
of AC 384. 16, the Square Root of the Remainder, 
216,09, gives EC 14.7); from ED, or ith equal 
AE, take EC, the Remainder 9.8 is © D.— = to 
the Square of AC 384-16, add the Square of CD 
96.04, the $quare Root of the * 2 bie AD 
21.9135, the Chord of half the Arch. 


15 


of 8 | 21.9135 


! 
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1 
+, "21,9135 a9.  ' 22,68466 
> 3 Bs 6-7 . * 24.5 
175.3080 | 41442330. | 
39.2 AB. 9073864 
5 — > 4536932 
3) 136.1080 | — — 
\ 2145-3993 | | — - 
V & 
22.68466 half the Length of 
the Arch ADB. 


Example 2. Let LMNO be a Sector greater than 


a Semicircle, whoſe Radius LO or NO is 20.6, and 
the Chord Ne of half the Arch McN 20. 35962 
alſo the Chord MN of the whole Arch Me N, that 

is, of half the Arch of the Sector, is 35.4 ; what is * 


fee 
the Area ? 1 F = 
#$ I» | #4 
| 
$2147 4 
4 * . a 
348 By 
: 3 « 
* , "of 
L N 
e * 20. 35962 
55 
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20. 35952 Chord Ne. 42.49232 
8 5 | 20. 
162.87696 235495392 


35.4 Chord MN. 8498404. 


37125. et A J 573. 34792 Area. 


mri 0.6: + | 1 4 


pr 492 Arch Line, . 
3 2 MEN. 


Practical Examples. - 


equi wed the Area of Sector, leſs than a 8e - 


125 whoſe Radius 1s 9, and the Chord. of the 
Ar 

Anſ. The Length of the Arch is 6. 116896, and 
Area 27.5 26032. 

4. Required the Area of 4 Sector, whoſe Arch 
contains 18 Degrees, the Radius being 3 Feet. 

A. The Length of the Arch is 94247766, and 
the Area 1.413754 49 

5. Required the Area of a Sector, greater than a 
Semicircle, whaſe Radius LO or NO 1s 10, and the 
Chord MN of-half the Arch LMcN, via. the Chard, 
of the whole Arch McN, is 16. 

Anſ. As in Example 1, you will find Ne=8. 944271 9. 
aut the Length of the Arch McN 18. 4 os 43 - 
henoe the whole Area will be 185.18050584. 

6. What is the Aren of a Sector, leſs than a Semi- 


cirele, the Chord of the whole Arch AB being Se 1 


and the Chord of half the Arch AD 30:6. 

A The Length of the Arch is 643 and by 
taking the Square Root of the Difference of the 
Squares of AD and AC, DC will be found t 
17.0645 ; then 8 2 

Section XI, as 17,0645 : (SAC) i 30.64 
37.8071, the — — Part of of the Diameter; Hence 
the Diameter is 54-8716, Radius 27.4358, and Area 
of oy vottor 887. ops. 


—— 


. 


, 1 
138 
. \ 


re of aer hs II. 


s xl Ts Find the Area y he Sgmey of 


2 CIRCLE, 1 


gect. XII. and then (by Sect 


-- -— —_— — - o- ——_— - —œ—jä . 


Finn the 92 of the who 2255 Seer CADIC Ty 
e Aafea o 


2105 


the Triangle ABC, — bnd the Area of the 
Triangle out of the Area of the Sector, the Re- 


mainder is the Area of the Segmen 


ment be greater than a Semicite 
the bei to the Area of the 
wil”be the Area che — 


1. Rec 
17 Ar, — 
of the ment | 
ADBE, whoſe | ft 
Chord AB 35. * , 
and verſed Sine 


DE, 6. ö 71 gh | = 


© 
tho& of finding a .C 
Diameter, Sect. XI. ae 
489.6: 1 5 AZ) 21 47. 
Part of iameter, which, added t 
41:5 for the stef, the half of w 
che Radius CD ; from which. take 


of ED 92. 16, the Square Root 


— 
9 


75 e 


1 


t.—If the Seg- 
cle, add the Area of 


e 


Y 
829 | 


the R 

mainder, * oy is W C LET 

angle AC AT 
2. To „ AB yoda add Sende 


Py 11 Wy”; | Et! 9151 


LU its 


the Sum 398. 41 
"INOS pats. e e 185 


8 


« 
OD 


6 vw ” » 
.» 


0 ec 


20.78 Half Arch ADB. 
20.75 Radius CD. / 


10390 : LOO 
= 14546 | ; 1 N 
4156. | N Nr 
431-1850 Area of the Sector. 


195.125 Area of the Triangle. 
- Remains 236,0600 Area of the Segment. 
— — 7 N 


| Example 2. Let MACBM be a Segment greater 

than 8 there are given the Baſe of the 
Segment or Chord AB 20.5, Height MC 17.7, 
the Radius of the Circle 11.64, the Chord of half 
the Arch ACB, wiz. AC 20, and the Chord of one - 
fourth of the Arch 11.5, to find the Area of the 
Segment. | fe x 2 


4 % 
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11.5 


3 279.36 Area of the Sector. 
— LACBL. of hy 
10.25 AM ha'f the Baſe AB. 

13:53 the Perpendicular LM. 


1 ' 
5128 


356.6825 the Area of the Triangle ALB, 
2279.36 the Area of the Sector add. 
336.0425 the Area of the Segment ſought. - 


— 


1 


Fern. nt 


To two-thirds of the Product of the Chord and 
Height of the Segment, add the Cube of the Height, 
divided by twice the Chord, and the Sum will be 
the Area, nearly. 

Note. When the Segment is greater than a Semi- 
Circle, find the Area of the remaining Segment, and 
fubtract it from the Area of the whole Circle. 

| * | 3. Required 
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3. Required the Area of a Segment ADBE, leſs 
than a Semicircle, whoſe Chord AB is 35, and verſed 
| Sine, or Height 25 b DE 9.6. 


9:6 DE. 
; | 19-0 . - 
ere 35 AB. K | 6. 
* 9.6 DE.. | .576 - 
LEE 1 bars - 864. 
210 2 
ml 2.16 
3 9 — 8 
336.0. | 
e iy 35; +5206. 
: Beth | 22944 
| e | 
— 8 | 708 a 
224.0 | — | hp 2929 
add 12.639 | 12.6392 
236.639 the Ates of REY 
Ke Segment, ſee 
eee Example 1. 
Pragicul Examples, ; 


3. The Atea of a Segment greater than a Semi- 
cifcle is ben the Chord i 20.5, and Height 
17. er 
"As 17.17; : 10. 26 :: 10.25 6.119, the Height 
of the remaining Segment by Sea. 71 hence of 
Diameter is 23.289, and the Area of the whole Cir- 
— 425983305. y Rule 2. the Area of the remain- 

Segment is 89.214347, which, ſubtracted from 
the Area of the whole Circle, leaves 336.768958 wh! 
the Area required. See Example 2. 

4. Required the Area of a Segment, leſs than 4 

Semicircle, whofe OT. is 18.9, and Height 2.4. 
= 30. ot. Tank 1. 
30. 6057 ule 2 


* 
. 


% 
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5. Required, the Area of, a, Segment, leſs than a 
Semicirele, whoſe Chord is 23, and Height 3. 35. 
.. Aus. 54-5844 by Rule 1. 
| f | 54.598732 by Rule 2. 
'6. Required the Area of a Segment, greater than 
a Semicircle, whoſe Chord is 12 and Height 18. 
Anf. 297.826 by Rule 2, This may alſo be done 
by Rule 1. ; for, by what is given, every! ven Line 
marked in the Figure to Example 2. may be found. 


kc. 
— — 


r * i. 


a 
3 


$ XIV. 75 find the Area of Compound 


FiGURES, 


5 Mrxzp or eompound Figures are fuch-a5 are 
compoſed of rectilineal and curvilineal Figures to- 


1 To find the Area of ſuch mixed Figures, muſt - 
nnd the Area of the ſeveral Figures of u lich the 
whole compound Figure is cempoſed, and add all 
4 the Areas together, and the Sum will be the Area 
of the whole compound Figure. | 


Let AaBCcDA be a compound Figure, AB 
nn Pip Arch of a Circle whoſe Chord AB is 18.9, 
aud Height 2.4; Ce is likewiſe the Arch of a Cir- 

cle whole-Chord CD is 23, and Height 3.5: And 
AH OD is a Trapezium, . whoſe Dj al BY is 34». 
and the two Perpendiculars 16 and 16.2; required 
the Area of this compound Figure. 


, 
- 


\. 


C bop 1. Menfuration of uren. 


7 2 TJ 
32.2 Sum. 
| 16.1 half. 
34 Diagonal. 
644 
2 . 
5474 3 of the Note. For 189 in the Fi. 
w rapezium. gure read 18. 9˙ . 
% for 35, read 3. 5. 
By Eximple 4: Section XIII. the Area ö 
of the Segment AAB is 30. 601875 || 
By Example 5. Section XIII. the Area | || 
of the Segment Cc D is 54.5844 


Area of the. rapezium ABCD, above, $47-4 4 
Area of the compound Figure 6332.586275 | 


— 


— 


4 1 - — * ” - 2 


— Q - ©. 


— — „*— 


SXV. To find the Area of an ELuipsis, 
- RULE. | 
Murr the tranſverſe: or 1 Diameter, 


by the Conjugate or ſhorter Diameter, and that Pro- 
Alb. 7854; the laſt Product is the Area of the 


— 
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Ker le 1. Regaired ey Area of an Fllipfi . 
= iametet AB is 61.6, and ſhorter Diameter 


444 ” 616: the tranſverſe Diameter, AB. 
A — 44-4 the <pmjugars Diameter, CD. 


. . 
* 4 bv ATTN _ _. . - 7 m_— 2 12 — — — — — = 
* 
— - p 
. — d . a 
4 * 


* 4, — — Ta 7 Sk | . -. e 2 38 'C 
1. 9. 1094016 * 15 1 2 101 - e. To 12 
| 1367520 bp eil 
2188032 . | 
. 


1914528 


f 2146. we the Area of the 9 
; * a | | 5 | K Profiicel 
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1 | 
Practical Examples. | 


2. The longer Diameter of an Elhpſis is 50, and | 


the ſhorter 40, what is the Area? Anſ. 1570.8. | 
3. The longer Diameter of an Ellipſis is 70, and | 
the ſhorter 50, what is the Area? Anſ. 2748.9. 


4. Required the Area of an Ellipſis, whoſe tranſ- 
verſe Diameter is 24, and Conjugate 18. * 
F Ns, Anſ. 339-2928. 


|  Demonftration of the Rule, &c. 


If you circumſcribe any Elliphs with a Circle, and 
ſuppoſe an infinite Number of Chord Lines drawn 
therein, all parallel to the conjugate Diameter, as in 
the following Figure; then it will be 

As. DA, the Diameter of ihe Circle, is to Ni, 
the conjugate Diameter of the Ellipſis; ſo is BaB, 
any Chord in the Circle, to 540, its reſpective 
double Ordinate or Chord in the Ellipſis. | TT. 


Por, according to he Property of the Circle,” 


Fal VI. and 13th, aSx Ta=Ba% ,, 1; © 
and by Emer/in's Conics, B. I. Prop. 6. 


4 DS; Nat. :: 48 N Te Ja. 0 
Hence TS. N.;: Bu). , 
X 234 tan! 
. TS: Ny :: BB: 305. 


But the Sum of an infinite Series of ſuch Chords 

as Ba B, conſtitute the Area of the Circle. And the 

Sum of the like Series of the reſpective Chords 3a, 
conſtitute the Area of the Ellipfis : | 


N. 60 * 
937 e * 
. . * 
- 0 . 
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Therefore T8: 
Nz :: Circle's A 
rea : the. Ellipſis A- 
ren. But TS.: N. 
:: FV: TS XNA; 
whence i it follows, 
that FS. : Circle's 
Ares :: TSxNz:, . 
Ellipſis Area. N Nin ft > 


Conſe ech, £ as 1 is to eng foi is the Recangle, 
or Product, of the tranſverſe and conjugate Diameter . 


of any Eflipks to ies Area. 


Hence it is eaſy to conceive, that the Square . * 
of the Product of. the tranſverſe and conjugate Dia- 
meters, wilt be the e of a Circle equal to 


the Ellipfs. 


Hence alſo the Segments of. an Ellipfi, 7 its 
| circumſcribing.. Circle (whoſe Baſes are parallel to 
the conjugate Diameter, and of the ſame Height), * 
| are in Froportion one to another as their Baſes are. 


t is, 


— — 
— 


. 4: Ares segment BTB: Area seg. 
ment 5 TI. 
8 N +: Area Segment BT'B : Area Seg- 


he Area of every Elliphis i is a mean Proportional 
= e e 
es. 8 
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'The Truth df this i, l * 41 
may eãſily be deduced r 
Gol the laſt ; for it is 
already proved, that 
Te TSxNx ++ 
| r Cir- 
cle's Area: Ellipſis 
Area. 

But F : 
Nu: SNN . F; 
Therefore Ellipfis A- „ eee 

rea : inſcribed Circle's Area : T'$ x Ns : 18 f 
har! is, As the 2 er che. Area is to the 


Area of the Ell 
the Are. of Ak ele. DE * 4h Fete * 


a hence. is .foſlows, chat an Segments of an 

and its inſcribed Circles (whois Baſes are 

Bp te. the [tranfy ſe Diameter, and have the 
Heig "are in Proportion to Aer; 8 

thet Aves of he Ellipfis amd Circle are. I Ae 
That is, as the Area of the Circle is to the Area 
of the Il #0 Is the Segment NS + te dle Ses: 

mend BN: | PE 148 9H: 

Or, 0 Ares Sent 18 A sd 
ment BNB ,  - 5 4 


From the — Deen be 3 Rules may 
be derived; thus if any three of the four following 
Terms be given; vis. "he 'tranſfoerſs, and conjugate" 
Diatheters, am Ordinate, — its ' Ab/ciſſa, tbe fourth” 
may by found. For, by extracting the _ Root 
of each Term in the firſt Proportion, we have n 
As che tranſverſe Diameter, is to the Conjugate; 
ſo is a mean Proportion between the two Abſelſſes, 
to the Ordinate; viz. if T be the Tranfverſe, - 
the Conjugate, A an Abſtiſſa, and O an 8 
the other Abſciſſa will be —4 and T: . 


VIi—-AXxA: O, and by an algevenzcal 2 
95 it 
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it is very evident, that if any three of theſe 58 
ties be given, the fourth may be” found. 


From « due Conlideration of therwsB gies. 
this foregoing Demonſtra FA the follgwing Rule, 
ſor finding the Area , elliptical 7 16 
uy deduced. Ti 


* 


7 — 


— . 
? 7 ö * 


| Give whe _ abs 90 E ell fie]: ee, 
| wad os the Area, ... 
277 z;Y 1 2 on Badu. — 


WR 1 part 12 re | gl; (2A of, * : 
. Serie the Height of 35 deg 0 om 
art; m 


that Diameter of which 5 is a 
 Remainder-by"the Height'of the Segment, ah 3 
ite Square Root of the redes be the Ch 
., A circular” Sopments' 51 e _ 


* * 2. Find" the Ates C- U egment, by. 
4.5 1108 5 he IE t o iN En eb 18777 


1 meter, -of which abe (Height | Ly 
I} of the | ment is 4 * is to | the other Cs: ! 


„ 


% a0 


8 e If. the s of is elliptical $6 nent a "I 
2 then, inſtead of the firſt Pare 
ſay, as that Diameter to which; the; Chord. of 
Ness ment is parallel, is o the othet Diameter; 
Chord of the elliptical: . 5 0 the 
Chord of the Epculap! ene nnd proceed\ as 
ve. | Saba 35k 1 © B85 
£0 4 Men gd +; 
"Example I, . an \ Ellipls, W donger Axis IS 
zs 120, and ſhorter N 40, what is the Area of a 
| Segment. thereof, 6 T 5, cut parallel ta ng ſorter 
* Na, the £2 ct being rt 2 
bas G: "TY 


y - 1 
ft ' 1 . 4 £ [4 1 4 


120 


— 


- 
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120 TS, 96 BaB., 24 4 T. 
24 aT. 24 4 | 24 
96 428. TT 3% | / 96 
1 192 48 
n 2304 e 511? 
192 FK 1419-7 2 . . | Sn AE 
— 5 TIS | — 
2304(48 Ba,  /3)4668 36 2304 
16 2 ——— 6.4 2 4353. PA 
— - 1336 TEN" — 
150704 96 'BaB. 72 1᷑8532) 738240772 
„ MAGE TICS: a | | 1 / 
Liz 47 | © 2608 Som, Circu- el * 
3 — i 7 1 Oa8gd To 
den CY n {3 Leu. Ai. It 
1 een . N 


Then, 120: 40 1605 536, che Ao of the 

elliptical Segment 476 req aired. - 6 
ote. If the Chord 34 had been given 323 Ba 

might have been found thus, as 40: 120 ;: * 96. 


Example 2. In an Ellipſis x hoſe lon Axis TS 
is 120, and ſhorter N 40, what is 5 of a 


2 50 thereof, BNB, cut parallel 1g che N 8 
"TS, the Height aN bens 47, 87 5 
4 Wa. -> *246 #4 ie 
414 N. 4 N. 4 N. 
— — 4 
36 an, 7 | 96 4 75 BE Iz 
e e ee, 
— —— 2 > 1 
C44(12'ba. 3) 9 — » 
e ee nee ot 4864 bps 
— . 64 ' 48 
a3)44(a4 $6%,, e Ot nem, 
— 631 Area of N“. — 21 


48 


Then, 40 : 120 :: 651: 156, the Area of the 
W 8 Segment BNB, 15 
* Pra cal 


a —— — — — 
— — 


—— 2 ” 


OO tl OO ol oo OOO CA OO ne ne ren = — 
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Practical Examples. 


Required the Area of an elliptical * * 
cut off by a Chord or double Ordinate, pa 
the ſhorter Diameter, the Height of the Segment 
being 10, and the two Diameters 35 and 257 
2  Hnſ. 167.878. 
id What is the Area of an elliptical Segment cut, 
off by a Chord, parallel to the longer Diameter, the 
Height of the Þ, being 5, and the two Dia- 
meters 3 2 A. 97.7083. 
of; Area of an elliptical Segment. cut 
© 47 ＋ parallel to the ſhorter Diameter, the 
Heig AL 29, and the two Diameters 70 and 50? 
of 677813997. 


. ws 4:72. 1 1 err 
4 Gives the. jw Die? if an Etigft t 

13A "Ind the Cireumference,' 
e en regs; SRULES * A e 


Moi briech 2 Sum df the two Diabeteri by 
1.8563; ad the Pröduct will be the Circumfetence; 


near enough for moft practical 1 


1 


RULE II. 


To half the Sum of the two Diameters add the 
uare Root of half the Sum of their Squares; myl- 
iply this laſt Sum by 1.5708,, and the Product will 
55 the — exiremely r TO 
, Example 1.” The two Diameters of an ame, are 
24 and 18, what is the Circumference? 


x 


. 
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By Ris 1, | By Ruiz 2. 

e ; 4.5708 | Square of 24 is 3576 
$ymoftheDiatn.; 42 Square of 18is 34 N; 


31416 29 
62832 ö * 8 

| Half Sum is 480 the Square. 

| . 212132034 

Te; Ia Sum Diam. 21 
S a+ 5 | Sum 42-2132034 which 
| MY multiplied by | 

7 | 35708 gives $6.508 5 2 
( . cumf. 


Wbat is the e of an „ Elliphis whoſe 
| Tranſverſe i is 50, and Conjugate 40 Yards? . 

4 „V 145-372 by; Rule 1. 

1 %1 141.8069948 by Rule 2. 


. The longer Diameter of an Ellipfis is 70, and | 

8 ſhorter 50, what 1 is the e ? Sq | 
188.496 by Rule 1. 

42. 189. 796. by Rule 2. 


ts find the Sos of an elliptigal Rin g, or 
the Space included between the Circum- 
erences of two concentric and - ſimilar 
* 5 


— 


RULE. 


Frep the Area of each Eltipfis, and faberat the 
leſs from the "greater, the Remainder will be the 


* Ie is hive ſuppoſed, that the Difference between the con- 
jugate Diameters, is equal to the Difference between the 
tranſverſe Diameters ; but it is well known, that in this Caſe 
the elliptic Arches will not be every where equidiſtant: The 
Difference between the ſemi-tranſverſe, or ſemi-conjugate Pi- 
N 5 

4 | 1 
| 1 | 


+a 
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Area of the Ring. Or, from the Product of the two 
Diameters of the greater Ellipſis, ſubtract the Pro- 
duct of the two Diameters of the leſs ; the Remainder 
multiplied by .7854, will be the Area of the Ring, 


Note. 'This Rule will alſo ſerve fora circular Ring ; 
for when the Diameters of each Ellipſis become equal, 
the Square of the Diameter of the greater Circle, 
dimimſhed by the Square of the Diameter of t 
leſs, and the Remainder multiplied by .7854 is the 
Area of the circular Ring: Or, multiply the Sum of 
the Diameters by their Difference, and that Product 
into .7854 for the Area of a circular Ring. 


; x 


© Example. The tranſ- 
verſe Diameter AB of 
an Ellipſis is 60, the 
conjugate CD 47; and 
the tranſverſe Diameter 
EF of another Ellipſis, 
having the ſame Centre 
84 O, is 45, and the con- ; 
, - -. JugateGH 32; required | 
the Area of the Space contained between their Cir- 


cumferences.: 7 
enn ed r 
580 AB. 45 EE. 
% 25820 Product. 160 
* 1440 | 128 
135 Reminder. 1440 Proud 
7854 0 n — 
— 5520 0 1 
11040 * 
vo Mg oy FF f | T5 
1083-8520 Area of the Rg. 


— 


9 


70 — 
Chap. 1. Menſuration of Superficies. 143 
2. The Ellipſis in Grefvenor-/quare meaſures 840 
Links the longeſt Way, and 612 the ſhorteſt, within 
the Wall; the Wall is 14 Inches thick, what Quan- 
tity of Ground does it incloſe, and how much does 
it ſtand upon? 1 42 7 34 | 
„Ihe Wallencloſes 4 Acres © Roods6.01 37. 
2 71 E ſtands on 195.6103 Yards. 


3. A Gentleman has an elliptical Fountain in his 
Garden, whoſe greater Diameter is 30, and leſs 24 
Feet; and has ordered a Walk to be paved round it 
of 5 Feet 6 Inches in width, with Rurbeck Stone, at 
4 Shillings per Square Yard; what will the Ex- 


e be? . | 
n The Area of the Walk is 561.561 Feet. 


7 


A Expence 4.42 : 98. 64d. . 968. 


2 4. The Diameters of two concentric Circles are 
24 and 18, what is the Area of the Space incladed 
between their Circumferences? Anſ. 197.9208. . 
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8. XVI. To find the Areo of a Pan anos 


Fe RULR > nenen i 
1222 PLY the Baſe, or greateſt double Ordinate, 
by the perpendicular Height, and two 2 of the 


18 


Produc will be the Area. 


— 
t, 
7 


— —— 22 2 22 * 
0 0 a » - 


„ | OED ed Re ed 
86 N ? G Fr: MA H 
Frame 1. If the greateſt double Ordinate GH 


be 53.75, and the Abſciſſa, or Height of the Parabola 
EF, be 39.25, what is the Area? 


0 | 53.75 the double Ordinate GH. 
1 39.25 the Perpendicular EF. 


| 26875. | 
10750 , "SRV a 
48375 
16125 


0657 


e 3750 
1406 4583 t the NW 
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Demonſtration of the Rule. . Let FH, the Ordinate, 
be divided into an infinize Number of equal Parts x, 
and ſuppoſe Lines eF, parallel and equal to E F, to 
be drawn through each of theſe equal Diviſons. 
Then, by the Nature of ſimilar W aſſuming 


n 87 will be equal to 12 = += r. 


to =; and by a Property of the Nee (Emir: | 


ſon's cri B. III. Prop. 7. 


EF. F :; g ge: ease. vix. 
1 I /1 
N wade 1 
. 2 4 
. 1 * 
DEP. 3 E 
1 70 7 2 &C.———t0 - 


Hence the Area of * 7 EKH 4 E will be ex- 
preſſed by » = 248 94 2 2 Kc. 


of this Series (Emer on's Arithmetic of Inffites; Prop. 3 3) 
A. Now the Area of the Parallelogram EK 

=FHXF E= N | Geng and n — ur IN, the Area 
of the Semi-Parabola FH E; hence the Area of 


the whole Parabola is 7 of the Area of its circum- 


* 


ſeribing 9 | 
4 * TK. 5 | 


Practical Exapgler on 


5 


2. What i is the Area of a Parabola, whoſe Height 5 


or Abſciſſa is 103 and the Baſe, or dauble Ordinate, 


167 An. 1063. 
TM Required the Area of a Parabola whoſe Baſe, 
or double 3 is 38, * the FPights or Ab- 


ſeiſa, 127 | . 304 


1 9 H Fs 2 * 


tos, butthe Sum 


146 IMenſuration of Sud Part II. 


- CHAP. I. 
: Tux | MENSURATION oF - SOLIDS. 


0 OLID Bodies are fuch as conſiſt" of Length, 
Breadth, - and Thickneſs ; 3, a5, Stone, Timber, 
lobes, Bullets, &c. R 


A Table of Cubic-Meajure 7 


1728 cubic, or ſolid Inches, make 1 ſolid Foot. 
„„ Peet. 1 - Yard. 


27 
1662 . 
64009", - | Poles 12 Furlong 
3132 Furlongs 1 - Mile, 


The leaſt ſolid: Meaſure: is a cubic Inch, and all 
_ Solids are meaſured by Cubes, whoſe Sides are Inches, 
© Feet, Yards, &.; and the Solidity of a Body is ſaid 
to be ſo many cubic Inches, Feet, Yards, &c. as will 
fill the ame Space as the * or as ar Solid will 
| l 


A. g th r 9 — — 


8 $ I. Of a Cuss. | 

4:8 Cunx i is a . Solid, co hended under 

. , belag in Form of a 

. 

þ Tb fd the 64 
An 


40 1171 1 the BY 'of the Cube i into Cry and 
wat Product again by the Side; the laſt Product will 


be the Solidity, or 0 Content of the Cube. 
e mm 


* 


* 
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Example 1. Suppoſe ABCDEEFG:o be a cubical 


Piece of Stone or Timber, each Side being 17.5 


Inches, what is the Solidity! 


17.5 
17˙5 


— —— 


875 
1225 


175 


306.25 
17.5 
153125 
214375 
30625 


— 
- 


2 — — * * — 
— oO =_ I * 
— pe — 
* — — — 5 
— — — 


g 
= . — 
— — 
— -- - > — 
n : 
— = 
g 
d 
— 
. 
LE. © < , 
- = 
0 4 
« 


- $359-375 the e ſolid Content of the Cube in Inches, 
which, di ided by 1728, * 1. rotys Feet. 


By Scale and Compaſſes. 
Extend the Compaſſes. from 1 to 17. N that Extent 
t 


turned over twice from 17.5 will reac 
- ſolid Content in Inches. Or, extend; the Compaſſes 


from 100 to 175, that Extent, turned twice over, 
will reach to. 536, which, multiplied by 10, gives 
5360, Then extend the Compaſſes from-1723 to; 
that Extent, turned the ſame Way, from 5359, abs 


reach to 3.1 Feet. 

Demor/tration. If the Square, ARCD-. 
be_conceiyed to be. moved down the 
Plane ADE F, always remaiging 25 
| wie to itſelf, there will be generated, 

ach a Motion, a Solid, having fix. 
Pikes the two oppoſite ones of which | 
will be equal and parallel to each 
other; whence it is called a Parallelo 1 or 
I FRO And if the Plane ADEF be a Square 
H 2 equal! 


* 


— 


. 
#i: 
o N 4! 
: . 
. 
1 
— 
= 
2 | 
_—_ i| » 
b6&# . 
: ps . 
* 


— 


o 5359, the 


- 
. 1 : 
% 
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| is A Cellar is to be 


equal to the penetrating Plane ABCD, then will the 


generated Solid be a Cube. From hence ſuch Solids 


may be conceived to be conſtituted of an infinite 
Series of equal Squares, each equal to the Square 
ABCD; and AE or DF will be the Number of 
Terms. Therefore, if the Area of ABCD be mul- 


- tiplied into the Number of Terms AE, the Product 


is the Sula of all the Terms, and, conſequently, the 
Solidity of the Parallelopipedon or Cube. Or, if the 
Baſe ABCD, be divided into little ſquare Areas, 
and the Height AE be divided in a ſimilar Manner, 
may conceive as many little Cubes to be gene- 
ed In the whole Solid, as are equal to the Number 
of the little Areas of the Baſe multiplied by the Num- 
ber of Diviſions which the Side A E contains. 

From this Demonſtration it is very plain, that, if 
vou multiply the Area of the Baſe of any Priſm into 
its Length or Height, the Product will be its Solidity. 
Any ſolid Figure, whoſe Ends are parallel, equal, 
and. fſimilar; and its Sides are Parallelograms, is 
called a Prim. 8 N 


Practical Examples. 
2. What is the Solidity of à Cube, whoſe Side is 


19 Feet 4 Inches! 


Anſ. 7226 Feet, 12 Parts, 4 Seconds. 

ug, whole Length, Breadth, 

Depth, are each 10 Feet 4 Inches; how many 
ſolid Feet does it contain, and what will it coft dig- 


ging, at 1 Shilling per ſolid Yard ? 


The Content is 1103 42 Feet. 


| Arf. J K 

g xpence C. 20: 0: io. 
. How many three Inch Cubes may be cut re 
a 32 Inch Cube? 443. 64 


#4 . . : » > 
= 2 „ . oy — of P * * „ 
. * _ 1 0 
, ©. : 
: 100 Js — 1 II. Of 
» 4 5 
"ey. A 8 4 - - : 
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$ II. Of a ParALLELOPIPEDON. 


A PARALLELOPIPEDON is A Solid having fix 
rectangular Sides, every pra 5 of which are 
equal and parallel. 


To find the Solidity. 


RULE. 


Multiply the Breadth by the Depth, and that Pro- 
duct by the Length. 


Example f. Let ABCDEFG be a Parallelop 108 i 
er ſquare Priſm, repreſenting a ſquare Piece of Tim- = 
ber or Stone, each Side of its ſquare Baſe ABCD 
being 21 Inches, and its Length AE 15 Feet, re- 
quired i its Solidity. 


Firſt, then, multiply 21 by 21, the Product is 4 
the Area of the Baſe in Inches; ; which multiply by 
180, the Length in Inches, and the Product is 79380, 
the ſolid Content in Inches. Divide the laſt Pro- 
duct by 1728, and the Quotient is 45.9, that is, 47 
ſolid Feet and 9 Tenths of a Foot. Or thus: | 1 
tiply 441 by 15 Feet, and the Product is 6615 ; di * 

| * — by 144, and the Quotient is 45-9, the Mn \ 
as re. 


Or thus, by multiplying Feet and Inches. 


Multiply 1 Foot 9 Inches by 1 Foot 9 Inches, and | | 
the Pr ut is 3 Feet o Inches 9 Parts; this multi- Wi 


* 
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plied again by 15 . gives 45 Feet 11 Inches 
3 Parts. dnn. 


5 S Scale and Compaſſes 5 


Extend the Compaſſes ſrom 12 to 21 (rhe Side of 

the Square) and that Extent will reach to near 46 
Feet, being twice turned over from 15 Feet; ſo the 
ſolid Content is-almoſt 46 Feet. 


Note. When the Breadth and Depth of the Solid 
Ay nequal, a mean Proportional between them muſt 
oatid, by dividing the Space between them into 
nets equal Parts, for the 85 e of a mean Square in 
Inches; then proceed as above. For, :a6:12 is to the 
Jide of à man S e in Inches, ſo is the Length in 
Feet to a fourih Number; and ſo is this fourth Num- 
r to abe. Content in Foot Meaſure, of any Paral- 
opipedon. 
15 Praftical Examples. | | 
4 + a Piece of Timber be 25 Inches 9 
ike deep, and 25 Feet long, how many ſolid Feet 
— contained therein? Auf 39 Feet o Inches 9 Parts. 


3 a Piece of Timber be 15 Inches ſquare at the 

Eu and 18 Feet long, how many ſolid Feet are con- 
tained in it; and ſuppoſe I want to cut off a ſolid 
Foot from one Eud of it, at what Diftance from the 
Waden IJ cut it? | 


The Solidity is 28.125 Feet. 
"45 and 7.68 Inches in Length will make 1 Foot. 


4. If a Piece of ſquared Timber be 2 Feet g Inches 
deep, 1 Foot 7 Inches broad, and 16 Feet g Inches 
— how many Feet of Timber are in that Piece; 

how much in Length will make a ſolid Foot? 
The ſolid Content is 72.93 Feet, or 72 Feet 

Anf. 1 Inches 2 Parts 3 Seconds; 
and 2.756 Tn. 1 in og make 1 fold Foot. 


VIII. Of 
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5 UI. Fa PRISM. 


A Px18M 1s a Solid contained under ſeveral Planes, 
and havisg its Baſes ſimilar, equal, and parallel. 


1 find. the Silidity. 


I 3) Þ 70 RULE. b 
/ Multiply the Area of its Baſe or End, by <4 


Height or Length, and the Product will be 
Solidity. | 


imple 1. het ABCDEF 
3 Mi bet each Side 1 A I 


rCo 13 ae 
997 85 , 08 


( 1 


7: pay. ou | 
cet a therein; 
135 155 Itiply ene IP 
khe e YT 51 by half the 

Side 7.8, and the Produ@t is 


— E ly by Fo 'Leiighh _ 

2 5205471  } 

old divide by 144, 5 32 . 
otient is 14. et 5 f 

ſolid Content. * 1 100 il 0 


9 144)2054.87(14-27 
7-8 144 


— — 


10808 61 
9457 57 
105.378 388 
19.5 288 


526890 1007 
948402 , 1008s 
105378 — 

= . : 2 


2054.87 10 Hz 


16 Inches, the Perpendicular fr 


152 Menſuration of Solids, Part II. 
By Stall and Compaſſes. 


( Firſt, find a mean Proportional between the Per- 
pendicular and Half ſide, by dividing the Space 
upon the Line, between 13.51 and 7.8 into two 
equal Parts; ſo fhall you find the middle Point be- 
tween them to be at 10. 26, which is the mean Pro- 
portional ſought: By this means the triangular Solid 
2s . a ſquare, one, each Side being 10.26 
Inches hen extend the Compaſſes from 12 to 
10.26; that Extent, turned twice downwards from 
19.5 Feet, the Length, will at laft fall upon 14.27, 
which is 14 Feet and a lute above a Quarter. ae” 


| — 3. Let ABCDEFGHIK repreſent a 
Priſm, . whoſe Baſe is a Hexagon, each Side being 
rom the Centre of the 
Baſe to the Middle of one of the Sides (ab) 13.84 
Inches, and the Length of the Fain I 5. Feet; Be 


./ ſolid Content 1 is required, 


aha che bY y half the Sum of the Sides 48 by: ” 8%. 
| the Product is 664.38, the Area of the hexago- 
at Baſe (b 12.5 VIII. 2 ), which multiplied by 15 
et, the Length, the Product is 9964.8; whieh' di- 
* by 144, the Quotient will be 69 2 Tavis the 
| 1 Content = ig 


ts 13.84 


Ar. of Baſe. | 


144)9964.80{69,2- 
864 
1324. ; 1 
1296 
288 
288 


By Scale and. Compaſſes: | 


Eirſt, find. a mean Proportional between the Per- 
pendicular, and half the Sum of the Sides; that is, 
divide the Space between 13.84 and 483. and the: 
middle Point will be 25.77, the Side of a Square 
equal in Area to the Baſe of the Solid. Then ex 
tend the Compaſſes from 12 to 25%; that Extent. 
will reach (being twice turned over) from 15 Feet, 
the Length, to 69.2 Feet, the Content. 


7 To find the ſuperfeial Content of any of the fore 
be nee 
4 0 8 | : 


— — 


= aut = * 
D = =— I” | CR 


— 
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of the End of the Solid, and multiply it by the 

Length, and to that Product add the two Areas of 

the Baſes, the Sum will be the whole ſuperficial 
Content. Example of the hexagonal Priſm laſt men- 

tioned. - The Sum of the Sides, or Circumference 

of the End, being 96, and the Length 15 Feet, 

that is, 180 Inches; which multiplied by 96, the 

Product is 17280 ſquare Inches; to which add twice 

664,32, the Areas of the two Baſes, the Sum is 

i 8608.64, the Area of the Whole, which is 129.226 
Feet. | 


* | 
Practical Examples. 


| 3s Each Side of the Baſe of a * Priſm is 
17 Inches, and the Length 12 Feet 5 Inches; what 
1s the Solidity and Surface? _ 
| | The Solidity 10.79 Feet. 
+þ 3 f Surface 54. 5089 Feet. 
4. A hexagonal Priſm meaſures 28 Inches acroſs 
the Centre of the End, from Corner to Corner, and 
is 134 Inches in Length; required the Solidity and 
Surface. N 
8 Ha The Solidity 39.43835 Feet. 
7 Surface $5.2392 Feet. 
| 4 A decagonal Priſm, or Pillar, meaſures 50 
Inches in Circumference, and is 30 Feet high; re- 
quired the Solidity and Surface. | 
Lora, than The Solidity 40.074 Feet. 
F . Surface 127.6716 Feet. 


6. The Gallery of a Church is ſupported by 10 
oeRagonal Priſms of Wood, which meaſure each 

Inches in Circumference,, and are each 12 Feet high; 

what will, be the Expence of painting them. at 10 
Pence per ſquare Varl i len + 73-1 l 

. A trapezoidal Priſm of Earth, or Part of a 

Canal, is to be dug, whoſe perpendicular i 

| 10 Yards,” the W at the. 20 Yards, at the 
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Bottom 16, and the Length 50 Yards, the two Ends 
being cut perpendicularly down ; how many ſolid 
Yards of Earth are contained in this Part? 


8 IV. Of a PrIAMID. , 


APrraniDis a folid Figure, the Baſe of which 
is a Polygon, and its Sides plain Triangles, their 
ſeveral Tops meeting together in one Point. 


To find the Solidity.. 
EO - RULE. | | 
Multiply the Area of the Baſe by a third Part of 
the Altitude, or Length; and the Product is the ſo- 
lid Content of the Pyramid. . 


| Example 1. Let ABD be a ſquare Pyramid, having 
each Side of its Bafe r8.5 Inches, and. the perpen- 
dicular Height CD 15 Feet, what is the Solidity ? 


9 
Multiply 18.5 by 18.5, and the ProduQt is 342.25, 
the Area of the Baſe, in Inches, which multiply 7 
5, a third Part of the Height, and the Produck is 
1711.25; this divided by 144 gives 11.88 Feet, the 
ſolid Content. o . * 271 4 ; | 


* 
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18.5. ITE 444%%„%0%147i 
a 18.5 : 1 264 . 
|" — ; 
225. ; 
1480 
r * 
342.29 Area of Baſes. © I 
144)1711.25(11.88 Cont. : 
| Or thus <. a : 
. I. Pts.” I 
+050 | : 
"i: N 6: 6 | 
. 6˙ 6% 
55 - 
„9.3 | 
2% 4 6% 73 - > 
$a i 7 — — uk #-» + N — | S 
5 why 10 2:7 : 3 ver 
— — 
T nd the ſuperficial Content. 
bas. ft" SST 
wage x the ſlant Height by half the Circumfe.. 
. rence of the Baſe, and the Prod uct will be the upright 


Surface.—To which the Area of the Baſe may be 
added, for the whole Surface. | 


Fote, This Rule will ferve for the Surfic of all 
Pyramids. Perhaps it may be proper here to ac- 
- quaint the Learner, that the flant Height of any 

5 ; | Pyramid 


— 
— 
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Pyramid is not the Height from one of the Corners 
of the Baſe to the Vertex or Top, but from the Mid- 
dle of one Side of the Baſe. And the perpendicular 

Height of a Pyramid, 3s a Line drawn —— Ver- 

tex, to the Middle or Centre of the Baſe; hence it 

will be neceſſary to find the Diſtance between the 
Centre of the Baſe of a Pyramid, and the Middle of 
one of the Sides. — This Diſtance may always be 

found by multiplying the-tabular — in 

Section VIII. p. 102. by one of the Sides of the 

Baſe; then, if to the Square of this Number, you 
add the Square of the perpendicular Height of the 
Pyramid, the Square Root of the Sum will give the 
ſlant Height. 


( | | . 
Example. Required the Surface of the foregoing: 
Pyramid. — 28 2 k 
To the Square of the perpendicular Height De 
15 Feet or 180 Inches, add the Square of ge 9.25; 
the Diſtance from the centre e, of the Baſe, to the 
middle; 4 of one of the Sides; which, in a ſquare 
Baſe, is always equal to half the Side. The Square 
Root of the Sum, wiz. 32485.5625 is 180. 24 nearly, 
the ſlant Height D. Now half the Circumference 
- of the Baſe is 37, which multiplied by 180.24 gives 
6668188 Inches for the upright Surface; to which 
add 342. 25 the Area of the Baſe, the Sum is 7011.13. 
Inches, the whole Surface, equal to 48.69 Feen 
nearly. | the 


© Demonſtration of the Rule. Every Pyramid is a third: 
art of a Priſm, that has the ſame Baſe and Height 
Aby Euilid XI 7.).- THY Oo 
That is; the ſolid Content of the Pyramid ABD (in 
(he a Figure) is one third. Part of its circumſeribing 
riſm ABEF. Now the Solidity of a Priſm 
found by multiplying the Area of the Baſe into the 
Height; therefore the Solidity of a Pyramid will be 
found by multiplying the Area of the Baſe by the 
Height, and taking one third of the Product. You 
4 | „may 


0 7.41477 Feet. Again, 
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may very eaſily prove a triangular Pyramid to be a 
third Part of a Priſm of equal Baſe and Altitude, 
mechanically, by making a triangular Priſm of Cork, 
and then cut that Priſm into N e in a 
I. Direction. 


| Traun 2. Let ABCD 
be a triangular, Pyramid, 
each Side of the Baſe being 
2115 Inches, and its per 
3 Height 16 
Feet; required be So- 
lidity and Surface. 


Firſt, the Area of the 
' Baſe, by Section V, is 
200. 19856 Inches, which 
n woo rp 5011 
Part of the Height in 
Inches, gives i 281 2.733 

Inches the Solidity, equi 


the ce from the 
Centre of the Triangle 
ABC to the Middle f [| 
one of the Sides, as a inthe | 
oe AC, is 6.2065 2; to 
the Square of this Number, | 
which is 38.5 208905 104, 
add the Square of the 
Height 36864 Inches, the f 
4 of the Sum 
36902. 5208905 104, is 192. 10028 Dale, the dale 
fs eight 4 D. Hotice che tSurfuce is 6195 2340 
Inches, and the hols e 0395 ny hand 
or n Feet. | 
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| Example 3. Let ABCD 
EFGH be a Pyramid, 
whoſe Baſe is a Hepta- 
gon, each Side of it being 
15 Inches, and the per- 
ndicular Height of the 
Pyramid, HI, 13.5 Feet; 
— the Solidity and 
Superficies. 


Firſt, 15 multiplied by 
10382617, the tabular 
Perpendicular for a Hep- 
tagon (Sect. VIII.), gives 
15:5739255 Inches, the 

iſtance from the Centre 
I to the Middle of the 
Side AB; this multiplied 
by 52.5, half the Sum of 
the Sides of the Baſe, gives 
$17.63108875 Inches, the 
Area of the Baſe. This 
laſt Number.multiplied by 
4.5. one thirdof the Height. 
and divided oy 144, will 5 
4 give 25.55 Feet, the So-. b 2 1 

ty.—-Again, if to the U 
uare of 15.5739255 yon add the Square of the = 
eight in Inches, the Square Root of the Sum | 
26486.54715548 will be 162.7468, the ſlant Height 
of the Pyramid; this multiplied by 52.5. * {a 
8544-2112 Inches, the apright Surface, to which | 
the Area of the Baſe, and the whole Surface f 
will de 936 1.84228 875 Inches, or 65.0128 Feet. | 


| By Sealt and Compaſſes. | 
Firſt, fad à mean P. onal between 15.57 nd 1 
52.5 dividing the Space between them into twa 
l Pars, and you wil find” the middle Point T 


of the upright Sur 


360 Menſuration of Solids, Part I. 


be 28.6, the Side of a Square: equal in * to the 
Baſe of the Pyramid ; "Jo extend the Compaſſes 
from 12. to 28.6, that Extent will reach from 4.5, 
(twice turned: over) to 25.55 Feet, the ſolid Content. 
Or, extend the Com paſſes from 1. to the Area of the 
Baſe, that Extent will reach from one third of the 
te a to the Solidity ; the Dimenſions being all of 
ame Name.. 


|, Practical. Examples. 


4. There is a. triangular Pyramid, the Sides of 
its Baſe are 13, 14, and 125 Feet, and its Altitude 
- 63 Feet, what is the Solidity ? ' Anſ, 1764 Feet. 

5. Each Side of the Baſe of a hexagonal Pyramid 
is 10, and the perpendicular Height 45, What is 25 
Solidity and Supexficies? 

4 Solidity 3897.1 143 Feet. 
, Soperbcie 1634.580328 Feet. 


6. Required the Solidity and Surface of a ſquare 
Pyramid, each Side of the Baſe being 3 Feet, and. 
the perpendicular Height 24 Feet: 

4 | Solidity 72 Feet. 
% Surface ! 53. 2808 Feet. 


' 7. A fquare pyramidal Stone, whoſe ſlant Height 
1s 21 Feet, and eachside of its ſquare Baſe 30 Inches, 
is to be fold at 75. per ſolid Foot; and.the-poliſhing 
* will coſt 8d: per Foot ; what: 
will be the Expence of the Stone when liniſtied ? 
Anſ. . 18: 15s. : 85d. 
8. The Spire of a Church is, an oQagonal "Wt IF 


4 {built of Stone), each Side at, the Baſe e being 5 Feet 


40 Inches, and its perpendicular Height 45 Feet; 

alſo. each Side of. the Cavity, or hollow, Part, at the 

Baſe is 4 Feet 11 Inches, and its perpendicular. 

Height 41 Feet; I defire to know. how many ſolid. 

Yards of Stone-the Spire contains? 

(rn „1 Solidity of the whole 2464.509614 Feet.. 

f- L he Cavity 1595. a 93 Feet. 

And the Stone-work 32. 197 38 . 


Chap. 2. 


$ V. Of a Crit brn. 


ACyLinves is a round Solid, having its Baſes 
circular, equal; and parallel, in Fe of a Rolling- 
ſtone uſed in Gardens. 


7 o find the Solidity. 


RULE. 


+ Multiply: che Area of the Baſe dy the e 
_u Pr . is the ſolid Content. 


. Example Gy Let ARC be 
"5 Cylinder, whoſe Diameter 
AB ** 4 Hong the 
Leng O is 16 cet; the 1 
ſolid Content is required. | D 


Firſt, ſquare the Diameter 
21.5, and it makes 462.25; 
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LOA th 
which multiplied by 7854, 18 =_ 
and the Product is 363.05 115. | / 1 
Thenmulti pty this by +>» * 1 
mma 4,v. 808.8184. TT Z 1 
vide this laſt D WL" | f FE 


: * 

\W N 

8 
— % 


N 
JW 


and the Quotient is 40. 
7 eet, the ſolid Content. OFT. 


K 


* 
\ 
WY N Ja 
MO 
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- 


By Scale and Gompeſſs. * ” "i 


Extend the Campaſtes from 13.34 to 21.5, the 
— that Extent (turned twice over from x6; 
the Length) will at laſt fall upon 40.34, the ſolid 
Content. 
ST 1 Nota. 
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Note. 13.54 is the Diameter of a Circle whoſe 
Area is 144 Inches; and as HI | 
13.54 is to the Dlainctes of any Cylinder's Baſe 
| 5 Inches, ſo is the Length of that Cylinder, in 
. Eeet, to a fourth Number; and ſo is this fourth 
3 to the ſolid Content of the Cyliader in 
Feet. 5 
When the Circumſfefence is given in Inches, and 
the Length in Feet, — extend from 42.54 to the Cir- 
cumference of the Cylinder, that Extent will reach 
from the Length, turned twice over, to the Content 
in Feet. —For, as 42.54 is to the Circumference of 
any Cylinder, in Inches, ſo is the Length of that 
Cylinder in Feet to a fouſtk Numbes; and forts This 
3 the Satidny of the” Cylinder in 
Feet. | | dieß Das i. EL « 
42.54 is the Cirèumfertnes vf u Cirele' whoſe Ares 
11 740 FS 4 \ (27 "FL y 4G WIL; 


- — - 4 4 


0 . 2b find Abe fuperfictul Comment. 
Pitt: (by Chap: I. SoR IX. 


* 


. 0 


Citenmferehce of che Bae 69. d: Wich mhitiplied 
by id, the Product is va8owyy which, divided by 


12 ide Qubtient is o. og Feet;- the upright Sorface ; 

to Witch add A eee the' Areas of 

the two Bates. and the Sum is:95309 Feet,” the wile 
ſuperficial Content. TIC) HOU Bs 425 


5 Prattical Examples, 


| 2.*1f a Piece 6f Timber be 96 Inches in Cireum- 
ference, and 18 Feet long, how many Feet of Tim- 
ber are contained in it, ſuppoſing it to be perfectly 
cylindricals : +.» 4A, 94.676 Feet. 
* 3-*If a Piece of Timber, perfectly cylindrical, be 
686 Inches in Circutnference, and 20 Feet long; how 
many ſolid Feet are contained therein? j 
e $1.7 4654 Fett. 
4. The 


* 
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4. The Diameter of the Baſe of a Cylinder is 
20.75 Inches, and its Length 4 Feet 7 Inches; what 
is its — and Surface ? 

* Solidity 10. 7633 Feet. 
of Surface 29.595 Feet. 


$4 have a 'Rolling-ſtone 44 Inches in Circumfe- 
rence, and am to cut off 3 cubic Feet from one End; 


whereabouts | maſt the Section be made? 
Anſi at 33.64 Inches. 


6. A Perſon beſpoke an iron Roller for a Garden, 
the outſide Diameter to be 20 Inches, the Thick- 
neſs of the Metal 14 _ -_ the Length of tile 
Roller 50 Inches; now ſuppoſing every cubic Inch 
to weigh 44 Ounces, what Wil Ye whole come to 
at 314. per Pound? 

Solidity 4358.97 Inches. 

ae 1157. 8514 Pounds, 


Coſt L.15 : 138. : 7d, 


Pad 


$'VI. Conn. 2 


An is a Bold, having @ elreular and 
growing ſmaller and ſmaller, kill it ends in a Polit. 
which is called the Vertex, and may be nearly ro. 
ene by a Sugar-Iloaf. 


To Ret the Solidity. 


"RULE, | 
Multiply the Area of the Baſe by a third Part Ah 
the perpendicular Height, and the Product is the 
--folid Content. Aa 


g 


| Examph I 
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Example 1. Let ABC be a 
Cone, the Diameter of whoſe 
Baſe AB is 26.5 Inches, and 
the Height DC 16.5 Feet: 
Required the Solidity. 


Firſt, ſquare the Diameter 
26.5, and it is 702.25; this 
multiplied by 7854 gives 
$51.54715 Inches, the. Area 
of the Baſe ; which multi- 
x 5.5, one-third'of the 
eight, gives 3033. 253 
this 41714 by 8 
21.066 Feet, the ſolid Con- 


tent. 


i 


| By Scale and Compaſſes. 
extend the Compaſſes from 13.54 to 26.5, the 
Diameter, that Extent tarned: twice over from 5.5 
(a third Part of the Height), it will at laſt fall upon 
21.06 Feet, the Content;—See the Remark on. the 


. 


Number 13.54 in Section V. 


To find the ſuperficial Content. 


The Rule given in. Section IV. for finding the 
M perſicies of à Pycamid, will ſerve to- find the Su- 
rficies.of a Cone. OE 
Firſt, find the flant Height thus: To the Squate 
of the Radius, 13.5, which is 175.5625, add the 
Square of the Height in Inches, 39204, the Square 
Root of the Sum, 39379.5625, is 198.4428, the {fant 
_— The Radius of the Baſe, 13.25, r 
25 ; | Y 
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by $7640 gives half the Circumference of the Baſe 
41.6262, and this Prodect multiplied by the flant 
Height, gives 8260.41968136 for the upri zht, or 
convex, Surface; to which add the Area of t ie Baſe 
551.54715, and the Sum is 8811.96683136 Inches, 
the whole Surface, equal to 61.194 Feet. 


Demonſtration. Every Cone is the third Part of 2 


Cylinder of equal Baſe and Altitude (by Eclid XII. 
10.). The Truth of this may eaſily be conceived, 
by only confidering, that a Cone is but a round 
Pyramid ; and therefore it muſt needs have the ſame 
Ratio to its circumſcribing Cylinder, as a multan- 
gular Pyramid hath to its circumſcribing Priſm, viz. 
as 1 to 3. For, the Baſe of the multangular Pyra- 


mid may conſiſt of ſuch a Number of Sides, that the 


Difference between its Circumference, and that of the 
Circle, will be leſs than any aſſignable Magnitude. 


The curve Superficies of every right Cone, is 
equal to half the Rectangle of the Circumference of 
its Baſe into the Length of its Side, 

. For . e | 
urface of every 
right Cone 2 B 

equal to the Sec- 
tor of a Circle, 
whoſe Arch BC 
is equal to the 
Periphery of the 
Baſe of the Cone, 
and Radius AB 
equal to tha ſlant 
Side of the Cone: 9 
Which will ap- A. . 600 
pear very evident, if you cut à Piece of Paper 
the Form of a Sector of a Circle, as ABC, 


Jou will find it to form a right Cone. 


bY 8 3 ; 3 I have 


el 


of , and bend 
the Sides AB and AC together, till they meet, and 


% 


— FW 


_ —_— — 
—_— 8 
=_ 


_ " 
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I have omitted the Demonſtrations of the Super- 
ficies of all the foregoing Solids, becauſe I thought 
it needleſs, they being all compoſed of Squares, 
Parallelograms, Triangles, &c. which Figures are all 

demonſtrated before. And if the Area of all ſuck 
Figures as compoſe the Surface of the Solid, be 
found ſeparately, and added together, the Sum will 
be the ſuperſicial Content of the Solid. 


Practicul Erampler. 


2. The Diameter of the Baſe of a Cone is 10, 
and its, perpendicular Height 68.1; required the 
Solidity CITE r 

| Solidity 1782.858. 


: asf] Superkcies 1151.134076. 
3. What is the Solidity of an elliptical Cone, the 
eater Diameter of its Baſe being 15.2, the leſs 10, 
and the perpendicular Height 22? An. 875.4592. 
4. What is the Solidity and Superficies of a Cone, 
whoſe perpendicular Height is. 10.5 Feet, and the 
Circumference of us Baſe 9 Feet ? HEAR 
= „ Solidity 22, 56093 Feet. 
420 Superficies 54. 13 36 Feet. 
5. What is the Solidity and Superficies of a Cone, 
- whoſe ſlant Height is 32/Feet, and the Circamfe- 
rence of its Baſe 24 Feet? | 1 
| * Solidity 485.4433316 Feet. 
Of: 1 429.8 3804 Feet. | 
6. What will the painting of a conical Church Spire 
ceme to at 8d. per Yard; ſuppoſing the Circumfe- 
Fence of the Baſe to be 64 Feet, and the perpendi- 
cular Hai rhe Aae. 
„„ Soperſicies. 3789,76 Feet: 
442 4 * 4/4 Rxpence 14. 14 2 Os. 5 82d. 


þ 


4 


ow, 


to 


* S VII. 
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$ VII. Of the Fruſtum of. 4 Py rand: 2 


A.Faysrum of a Pyramid is « the remaining Part, 


when the op is cut off by A Plane parallel to the 


Baſe. |: | 
«411% 1.9 find the Solidity. 


GEN ERAL RULE, 


' Multiply the Areas of the two Baſes together, and 
to the Square Root of the Product add the two Areas; 


ny Fruſtum. 
25 RULE II. 
T If the Baſes be Squares. 


To the ReQangle (or Product) of the Sides of the 
two Baſes add the Sum of their Squares; that Sum, 


that Sum, N by one-third 10 the: RPGs | 
p a : 


gives'the Solidity o 


1.0% 


bein multi lied into one-third Part of the Fruſtum's | 


Heigh * sive its Solidity. 


RULE III. 
- If the Boſes be. Circles. 


To the Product of the Diameters of the two Baſes 


| * the — of their Squares; this Sum, multiplied 
by the Height, and then by 2618, or one - third of 
7854, the laſt Product will be the Solidity. | 


RULE-IV+: 


If the Baſes | be regular Felgen. 


Add the Square of a Side- of each End of the 
Fruſtum, and the Product of thoſe Sides into one 
Sum; multiply this Sum by one-third of the tabular 
Area belonging to the beigen (Sect. VI b 
e 3 Er by: JIE r Goon 


J 1\ 


= 
Y " % 
a — —V— —— EI TI — — — 
\ > a” a = | 8 1 — CET WEIS — —© 
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Example 1. Let ABCD 
be the Fruſtum of a ſquare 
Pyramid, each Side of the 
Rade ef the 18 Inches, each 
Side of the leſs 12 Inches, 
and the Height 18 Peet; 
the Solidity is required. | 


By the general Rue. 
The Square of 18 is 324, 
and the Square of 12 is 144 ; 
alſo the Product of theſe 
two Squares is 46656, the 
Square Root of Which is 
216, a mean Area. 


Area of the greater 
Baſe 524 

Area of the leſs Baſe 1 

Mean Area dre u 


Saum "684 which maltighsd by 6, 
e of the Height, gives 4104; this divided 
by 144 gives 28.5 Feet, the Sohduy. 5 
. By Rule 4. 1 


| product of the Sides of the Baſes 18 and 12 is . : 
Square of the i ev Side 181 is „ 1324 


0 


pag of the is Side 12 Fl de e 4 
Then 97% py above. 
N 2 the- ſuperficial Content. 
. | 


| Malopt half che Sim of the Perimeters of the two 
Baſes by the flant Height, and to that Product add 
Bo Areas of the two Baſes for ws whole * 

t. 


Chap. 2. Monſuration of Solids. 169 


- Ngte« The flant- Height of any Fruſtum, Rhoſe | 


Ends are regular Polygons, is a Line drawn from 
the Middle of one Side of the leſs End, to the Mid- 


dle of its parallel Side at the greater End. And, 


the petpendi Height, is a Line drawn from the 
Centre of the leſs End, to the Centre of the greater; 
or it is a Perpendicular let fall from the Middle of 
one of che Sides of the leſs End, upon the Surface of 


he I End. Hence the flant Height, and per- 


icular Height, will be two. Sides of a right- 


— Triangle; the Baſe of which will be equal 


to. the Difference between the Radii of the inſcribed 
Circles of the two Ends of the Fruſtum. And this 
Baſe may always be feund, by multiplying the Dif- 
ference between a Side at each End of the Fruſtum, 
by the tabular Perpendicular in Section VIII. p. 102. 
The perpendicular Heigbt of the Pyramid of which 
any Fruſtum is a Part, may readily be found, by 
ſaying, as the Baſe found above, is to the perpen- 


dicular Height of the Fruſtum; ſo is the Radius of, | 


the infcribed Circle of the Fruſtum's Baſe, to the- 


perpendicular Height of the Pyramid. The Radius 


of the inſeribed Circle. is found by maltiplying & 
Side of the Baſe, by the tabular . 
Section VIII. F 


4 &- 2, Ol 7 * Pp 
| Kvample, Required the Superficies of the foregolag 


Fruſtum. 1 


ThefPei eter of the greater Baſe is 72 Inches 
The Perimeter of the leſs Baſe is - 48 Inches 


— — 
b * 
| e rn: Sum 120 % 
\. ace 5 14 b% gpl Som © 68 >. 
, 3 5 . 755 4 1 7 E 


* © . , 


1 47 n N 94; mY ; | 
From 18, a Side of the greater End, take 12, a 


Side of che leſs; the Difference 6, multiplied. by. - 


the tabular Perpendicular . 5, gives 3. The 
ies is 216: To 


N of the hs in Inch 


- 
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the Square of 216, which is 46656, add the Square 
of 3, which is 9, the Square Root of the Sam 46665 
1s 216.0208 Inches, the ſlant Height, which multi- 
plied by 60 gives 1296112498 Inches. To chis Pro- 
duct add the Areas of the two Ends 324, and 144, 
and the whole Surface will be 13429. 2498 Inches, 
or. 93. 2586 |. | 


Example Let ABCD e ee 
be the uſtum of 1 wi. n 
angular Pyramid, each 173 

Side of the greater Baſe A 
25 Inches, each Side of 
the leſs Baſe 9 Inches, 
and the Length 15 Feet; 
the ſolid Content of it is 


required. 

By Rule 4+ 
The Square of 25 is 625 
The Square of 9 is 81 
Product of 25 and gis 225 


—— 


Sum - 931 


The tabular . Area is CE 
433013, one- third of 
Which 1s . 1443377, this multiplied by 931, Wo then 
by 15, produces 2015. 6759805, divided by 


| 44, the py is 13-9977 Feet, the Solidity. 


Or #hus, by the general Rule. 


The Square of 25 multiplied by the tabular Area 
(Section Yale gives the Area of the greater Baſe 
2570.633125: In a fimilar Manner the Area of the 
leſs Baſe will be found to be 35. 405 the 
Square Root of the Product of theſe two Areas 


A 15 9. 7928. 11 


44 


Area 


Area of the greater Baſe 270. 633125, 


Area of the leis Baſ - 
Mean 1 3 4 ” 1 


Sum of 4644 WT. 
which multiplied by 55 one-third of the] H leight, 


divided by 144, gives 13. 9977 Feet, the W's 
before. #757 55 «11 * 


1 


* 


4 74 
is C me 


75 fund the ebe, unten. 1 Koc 


RN *. 


The hegeste of the r Baſe is 75 In — 


* of the Baſs is * 27 
N => axe 9 b 
E * g | Sum > 13 
'F 4 | \ 7 . 3; zug. A 
57 at ed * T4 C200 Half Som; - r 
\ | T7710 7 ho1'L 


From 25, 2 Side of the greater End, take 9; a 
Side of the leſs, the Difference 16, | multiplied by * 
tabular Perpendicular . 288675 1, gives 4.6188016.— 
The perpendicular Height of the Fraſtum in Inches 
is 180 to the Square of 180, Which'is 32400, 4 «dd | 

the Square of 4.618 8616, Which is 21. 35332822 
the Square Ro of ye e Sum 9 55 2822 
| - 180.0492 Inches, the flant Heigh ' mal 
plied by 51 gives 9183.0192 — To this . 
duct add the Areas of the two Ends 270. 633125. 
and 35. 04053, and the © whale, will be 
9488.726378 Inches, or 65. 893933 Feet, 


, ede ty wa 8 12782772 of bromine 1841 
2 | G 232 Ell 281 561 178. 3a.115% * -/ 1 x 
e — % 
e Ii mus 8 
I & ++ At 


172 Monfur ation of Solids. Part I. 


SE. 


bp eu og | 
mid, having an octa· 7 
ganal , each Side | 
of it 4 Inches, | 
each Side of the tes 
Baſe 5 Inches, and the 
22 Or Height, 


10.5 Feet ; th Si- 
dity is required. 


Ry Rab #: 14 944 % 

- "$17: 

The Square & 
j4 & 25 A 72" 


Product of S 


daun — 171 
73 ö of auf 1122 1 Pers ; Ac. 
Thinker. Ars 4.828427, one-third of which Ko 
1.65947 56.; this, multiplied by 151, and then by 
7 FONTS. 12 | ,2551-8235638,” which divided, by 
144. Quotient, i 17.721 en ne | 
23% 481 © r hot} 
1 ” f the CY v : TY | 
The Perimeter of the greater Baſe is 72 Inches 
He EY Sum - 112 baſs, 
2 From 


Chap 2. Ar auen , Se. +193 


From q, a Side of the grea 4 1 

a Side of th-Fefs, [tho greater Bo Nc ita, ct 
tabular Perpendicu ar 1.207 1068, givengeB284272. — 
The perpendicular Height of che Fr in Inches 
is 126; to the Square of 126, which s 13876, add 
the Square of. 48284272, Which is ee 
the Square Root of the Sum 1589.73) 55 0 a 
1 26.09248; che ſlant Helght ; which e 

36 gives 706. 17888 Ihhes; Tg is Pzodgct add 05 


Areas of the two Ends, 391. 10g Y, and a9 5 
{found by Rule 2, Secion WHI.), and the wide 


Surface, will be 7572.9 Inches, ar 52. 59043 
Daene k Gent. << 8. < 3 A 


— /Fivih the Rites Batlidret rhe 
IVth and VIch Sectigr receding. Ru 
13 55 2 . TE e 


7 * 77 1 by * 16 


{ Sappoſe x Pyramid nd. ; 

voter Fay a Plane * 5 ü 
U N. 

+ were ary 0 IN 

- Solidicy uf the Fruftum, or b 

Part * 4 * 


3J v2 + vide 


r | 14 . +4 nod og 


Tt D= 1 a nes gg i La 
d=ab, a fimilar Line o 90 1e Naka 


4 7 5 a5 
Ale of Sn: wil 


 * a=Area of 

AFN $5 0 ebe THA. 
Viz. : :: 2 704 | 1124 | 
co 8. 4% een. att hit 


2204 | Difenfieration of Sib. -© Part I. 


| EE. 
1 * —=bolidiry of the Pyramid ev. 
7 * selten of of the Pyramid ABY. 
L 


Solidity of the- Fruſtum A324. Now. all Emilar 
Figures are to N other as the Squares of their 
3 (Exacdlid VI. and 1g9th and zoth; 

and 2.). . ::4* or 


be = bat esch of cheſe equal to ; chen A=zmD* 


md"; and indſtiphying ” 'thefe Quaritities to- 


er, we get aA=m*D*a®, conſequently A 
| 255 "For * and « ſubſtitute their Values in the 
| Expreſſions for the Fruitura's Solidity, and it be- 


3; & 2 3.43 
CO IT | — „ = 
4 ' 13 10e 
ie vt- beter. reſtore 


143 ©7 


and 4, kee · and the Rule becomes 
Hoe wn which is he K., 


2. 


1. 5 * Baſes be Squares, of -witich 


4 e y ache 
kk 1/1 3.8 TRE 


Baſes 'Eircles, of anc D eh 
tl 855 Fans A X5X. 2618 is 


af i 0e . 


A rhe Pall ba e Path 3 Ld: t 
UTI in Sectigs VIE. 8 
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D and & repreſent a Side of each 777 the Rule 
become: BN ebe ae 


NK 7 , the Solidity, which is Rule 4. 


* That the Rule for finding ' the Superöcies of a 
Fruſtum is true, will readily appear, when we con- 
ſider that if the Ends. be regular olygons, the Sides 
will conſiſt of as many Trapezoids as there are Sides 
in the Polygon; and the common Height of theſe 
Trapezoids will be the ſlant Height of the Fruſtum; 
and che Sum uf their 48757 hs Sides, the Sum of the 
But when the Baſes are Cireles, the 
Rule is not ſo obvious. It is ſhewn in 
Section VI. that the. carve Superficies 
of a right Cone, is equal to the Rect- 
bo le of half the Circamference of the 
825 into the Length of the ſlant Side; 7 
n to the Area of the 8 8 
Kor of a Cire — whoſe Arch is equal! 
ence of the Baſe, and -- 
e of che Cone. 5 BY 


8 5 DES R, the Circumference of the greater 
and 50 #, the Circamference of the. leſs 
by of the Fruſtum; AD the ſlant Height=S, now, 
de auſe mikey. 1 of { Circles 5 are as ad Radii, 


Alger. DE : YE 37 AD.; 5 N 


gl « 13 pP. eo] 8. keys 3s 
: 234077 Le 35 99 1 15 ay% FLO 1 15 * PSY 5 


"Hee BD£ SAAB 8 EET 
PS * 


The are of he Sea and {| 
& ;: 4204+ 2 EF X nn! 1 8 _I 
The Ara alte e ABCS; Fe P- a 
bac 1 adv 10 3812 fat“ 2K: 


1. 


14 Alſo 


— 


/ 
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Alto ADE—ABC=Curve 3 of the Fruſtum 
o = © rat —— 


*. which is the Rule. f 

Ma. From the above Demonſtration ue have the 
Rule for finding the Area of à Segment of 

a Sector BDE C, or — Front of a eircaldy Areh, 

baile with Stones, of equal Length, ” 


-RULB..:: io 44:4 
Molply half the Sum of the becudiog: 
C) 2 their Diſtante E er r ee 


TI. 1 i 


Arches 


af will give th Area 517 Woch r 8 . 
1 4 47-1 2/944 

Provicet Exanpler Apa 
Ex he 4. If each Side of the greater End of 'a 


Piece o — Timber be 25 Inc . — Side of 
the leſs End 9 Inches, and the Length 20 20 Feet; How 
many ſolid der are contained i ne 
Aut by Rufe 2, 45: Aci. 
5*1f a Piece of Pinker 32 Inchds broad,” 
Inches Ps at. the greater. End; and 3 
Broad, and chez deepsat Ho: * ; 
ſolid beck ws c {Rnd ON 
. Tos 


18 Feet? A the 7733 806 e 
6. A Pons is 8 by four Pl Mar- 
ble each having 11 ſe Breadth 
at gr ater 2 at — leſs 
ebe, det Leng = Feet 9 — 


Tacks dete th know how mapy 5 Feet they comp 
8 128, 10d. fir 


E een 


nn: 38: 16s. : 91d. 
. in a Frnttum of « 


esch ice bf 


N greater End is'5 F et, each Side of che Rd 
| 3 Fees, 


4 1 
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3 Feet, and the Height 8 Feet. the. Meigkt 
and Solidity of that Pyramid of which this Fraſtum 
is a Part. 4 The Height is zo Feet; ſoe p.469. 
| The Solidity 1662 Feet. 
8. If each Side of the greater Baſe of 'the'Friftum 
| of a hexagonal Pyramid be 13, each Side of the leſs 
Baſe 8, and the Length 24, what is the Solidity and 
Superficies? * * | \ S6lidiey 7004-42896.” 
„ Soperßeies 21449642! * 
.'v? 1991480. 414 
1 , | enn 
8 vII. Of the Fraftum HA Coy," 


ar 


A FrxusTtum of a Cone, is that Part which re- | 
mains when the Top End is cut off by a plane ha- 
rallel to the Baſe. ee eee 
The Solidity may be found either by the general 
Rule, or Rule 3. of the preceding Section. The 
* Syperficies may alſa be found by the Rule given in 


that Section. ˖ | * 
| _ Example 1. Let 146 8 
ABC be the Fruſtum 


of a Cone, Whoſe 
greater Diameter CD A. 
is 18 Inches, the leſs. 
Diameter AB Inches, 
. and the Length 14.25 
Feet; the ſolid Con- 
tent is require. 
Y the general Rule. 
The Square of 18 
Nr which multi- 
pled by. 785 4 gives. 
254-4696 Inches. Area 
of the greater Baſe. (C 
The Square of ꝙ is'81, - 
which multiplied by 
7854 gives 63.6174, 
— the leſs Baſe. 
15 


_ 


* 
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The wre Root of the Product of . Areas 
26188169 A e 12489. 


Area o reater Baſe 25498 
Area of — is Baſe 53.674 
| ee ef 8 127. 18 
sl 9 m. bis 22 IS 3 RR 
baz i e a Sum 445.3218 this 


el by 4.797 one third of the Hei ut, gives 
211 57855, which divide by 144, and the 2 
3s 14. 68943 Feet, the Sohidity.. 
Te. The Diameter of the tefs- Baſe: being exaRty 
half that of the greater, in this Example, the Ope- 
* wh t have been performed ſhorter ; for the- 
e leſs Baſe.in ſuch Caſes is one-fourth of 
© 925 the greater, and the mean Area double that 
'6f the leſs Rae, or half that of the greater. 


Or. thus, by Rule III. a 


of 18 (the greater. Diameter) is 324. 


Te 
and re 9 (ehe leſs Diameter) is 81, and 
the Rectangle, or the Product of 18. by 9, is 162.3 


the Sum of theſe three is 56% which multiplied by.” 
the Height 14.25 Feet gives 8079 75; which mul. 
Bee by 26 2 8 * by 144 W e 
tz as : 


To find the Bose Content 


 TheCircumference of the greaterBaſe, | 
x Chap. I...Se&ion IX. is -. — 56. 5488 
E Cireumference of the leſs Baſe is 20.2744. 


{ a Sum — 84.8232 
5 ; {I 1 Half Sum — 42.4116 ; 


— To the i 9 the Dames between the 
Ragii of the two Baſe, add the Square of 171, the 
perpendicular Height in Inches; the Square Root of 
dhe ** 29261. 255 18 en Inches, the ſlant 
O —— » 2 Height ;. 


* 


— 
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Height; which multiplied) by"42i4116' | 
7354- 89436672, to which add the Sum of t 22 

e tw Ends, and the whole Superficies in . 
_— 96072 Inches, Wo $2. 59 1 


Pradiical Examples. 1 : 


Example a. sit x Piece of: Timber be 9 Inches in 
Diameter-at- the leſe- End, 36 Inches at the greater 
End, and 24 Feet long; how many ſolid Feet are 
contained therein? Anſ. 74-2203 Feet. 
. If a Piece of I imber be 136 Inches in Circum- 
ference at ont End, 32 Inches at tlie other, and 21 
Feet long; how ny ſolid Feet are contained 
therein? et A he. 92.34816 Feet. 


Aa. — 


Ls + 1 
* * - 


Fax 
4 


F 5 
i „X. Ae Waise: 


bs Wespe, i 18 a Solid having a right. angled Pa- 
rallelogram for 1 _s, Baſe, and two of its Sides e 
in au Bat . 


oi A oh \To find the Selidiry. 


RULE... 


To twice: the Length of the Baſe add the Length 
of the Edge, multiply the, Sum by the Breadth of 
che Baſe, and that roduct by the perpendicular 

ht of the Wed rere 
will de the Solidity. . 5 


Exdmp ple l. Thi perpendicular. Hei chr OL, of 2: 
Wedge, is 24.8 Inches; the Lame CK of the- 
| 110 Inches; the Length AE of the Baſe 70, 

Te kee 8 , el 

4 ＋ bi: 
4 I uy E Sete e 2 3 


= » * =- 
C13 Ty 435% T*-r acti et) ** 19 41 , . I 
|. 


180 ——— — 

r 047505 
„ 90 -03t 4 

DA ay 209GC IDES MW 715 | nas. $63? x 

140 / a: 15.2 32 1-1) 26th Fe Of. 


110 Length of the Edge CK 
OM | wear e Gpoor 


250 Sum. 30000 
. 30 Breadth ofthe Baie 197%, 35006. e e 
5 471 * — 
7500 Prijduft; 6) 186000. 0 
W * — —— 
31000 In. which 


dirided by 1728 ego Wanne b 
pile tat Won: 31 


Franka Examples. 


2. Required the Solidity "A oF a Wedge, whoſe Al. 
titude is 14 Inches, its 21. Inches, and the 
EY and Breadth of its BA 3z and + 5 Inches? 

Anſ. 8 92; Inches. 

"us the Solidit iy of a Wed ©, whoſe Al- 
titude is 2 Feet 4 Inches, Lenfth of the Fuge 3 Feet 
6 Inches, Length of * Baſe 5 Feet 4 Inches, and 


and Breadth 9 Auf 4131944, &c. Feet. 
weer the Rule. 
Let ABCDEF- repre- 1 R 
ſent a Wedge: Ne, Bo 


when the Length of the- 
Edge- CD is cqual te # 
the Length AE of the 
Baſe ABFE, the Wedge 80 5 
1s evidently equal te N. 
half a Paralle | 
ABGCHDEF, having © L off 121,; 
the ſame Baſe aud Altitude us the- We e; und this 
3 be true, whether the End ABC of the 
. bes Fa to its Baſe AB FE, or in- 
—_ as A 
F 


, lince 24 SITY ſtanding 0. 
e 


Chap 2. Masſuratian of Solids, 28 
the ſame Baſe and between the ſame Parallels are 
equal to each other (Lach XI. aud 29.). But when 
the Edge CD of the Wedge is longer or ſhorter 
than the Baſe, by any Quantity DK or Cl, it is 
ident that the Wedge will be greater or Jeſs han 
the half e * aforeſaid, by a Pyramid 
D, ABC, and Perpendicular 
Attitude DK or CI. Let. the Le th . of the 
Rafe of the Wedge be re ente ok „and the 
Breadth AB by B; call the Length of the Edge 4 
and. the perpendicular Heigh t AC, aC or OI. 5. 
Then, the "$lidiy of * edge will be expreſſed 
by Eb or NLS 2 when the Edge is of 
the fa Re : The * 2 of the 


Pyramid 3 . pee by. = er. 


N 
when the Leh th ID of the Edge i Is than that 
of the Baſe ; And the 3 of the yramid EFDK 


will be expreſſed by XK, whep the, Length 


CK is greater than that of the Baſe. 
Bb. L. 2L+/ 


Hence, | 275 Wr — * F * b, Me Rule 
when Sei and 5 


. ee. Bb, 1» the Rule when the Edge 
SRI Gas Sb e 


„* . * 1 "A — 


oy Xl. . Passeig. 


9. 3a ed. 1 | 2 


A dt oth Soli} ſomewhat "onda 
mo : its Baſes are righGanghe denen Parallelogru 


eagh er,; 9 
EE lan re 


8 15 
To 


* 


= 
wy 


a — — OE Ee CCNOEIns 


— * 


au me of aua. 


OR ROT” waved bog a warm _ 
3 e e „ lspa 
14 Fa C £ oo * 2 


een e eme 


* = rey Long th aid 1 
multiply the Sum * the B 
Baſe, and Nerve the Product Bt . ee 
Then, to the less Fro 443 h if Gl © greater 
Lenges, multiply the Sum by the Breadth of the - 
e, and add this. Pradu&.to the other Product 


N multiply the Sum by à third Part of the 
8 and the unc! is the ſolid Content. —4 


" ” — * 

N — L - 1 I 1 39 * 10 55 X — * 

2 G 80 & $ 
5 —— l * = - 
W 3 385 
* : * 
5 1 
i a © 
: J. ; . by * 1 11 
1 5 - 7 
* __ 2 pl f1 11 i 

I I fog 7 , * 
24 U * 18 » - N 25 19 

L ” — * 7 

TTY" — a7 -t R 

* ' D 1 
C— 11 
_ 2 — * * —_— 4 
% 5 — 
, a. 4 7 * * 
9 * - „ "a ” 33 1 1 oy hd  — —— — 
” 
&—" — 1 
4 7 

= — &u = B. "#4 


Fire, the Length of the greater Baſe AB 39 
nches, and its Breadrh A C. 16 Indhes; and the 
Length of the leſs Baſe EF zo Inches, and its 
Breadth. 12 Inches, and the Height 6. Feet; the 
ſolid Content. is required. = Sis ld. l cn 


5 ee 818 8 AT s 8," add baff E the 
l * i533 nch anhitios by 


16, 
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5, the greater Breadth, the Product is 848. which 
reſerve. 

Again, to EF 30, add half AB ty, and che Sum 

is 49 3 which multiplied by 12 (the leſs Breadch 
Ach. the Product is 588; to which add 838 (the 
reſerved Product), and the Sum is 1436; Which 
multiply by 2 (a third Part of the Height), and the 
Product is 2872; divide this Product by 144, and 
the Quotient is” 19-94 Feet, the ſolid Contents, - 


Pra#ical Examples. 


| Example 2 2. One End of a Priſmoid is a n 
each Side of which is 13; the other a right · angled 
Parallelogram, whoſe Length is 12 and Breadth 5; 
9 is-the Soldity, the perpendicular Height being 

: Anſ. 22637 

85 In the Neig bbourhood of Ne e e in tue 

County of Durham, &c. the Coals are carried from- 
the Mines in a Kind of Waggon, in the Form af a: 
Priſmoid. The Length at the Top is generally about 
6 Feet 9 Inches, and Breadth 4 Feet 7 Inches ; at 
the Bottom the Length is 3 Feet 5 Inches, and 
Breadth 2 Feet 51 Inches; and the perpendicular 

Depth 3 Feet 11 fnches. Required the Solidity. 
e 126340. 59375 (cubic Inches, 

or 7 3411376 Feet. 

4 How many Gallons of Water, W 
.eubic Inches to a Gallon, are contained in a Canal 
304 Feet by 20 at Top, 300 Feet by 16 at- Bottom, 
and 5 Feet deep? Anf. 166590.698z- Gallons, .. 


23 Denionflration * the Rule. Fhe Priſmdid- is evi- 
| dently compoſed of two Wedges whoſe Baſes 'are 
equal to the Baſes of the Priſmoid, and their Height 
equal to the Height of the Priſmoid. Let L equal 
. the Length of the greater Baſe A B, which of _ , 
will be the Length of the Edge of the leſs W 
Lequal the Length of the leſs Baſe E F, or. the 


e greater Wedge: . 
/ 


a% Aſenſuratiom of Solids. Part II. 
Baſe AC, 5 the Breadth of the leſs Baſe EG, and + 
the common Height. Then the Solidity of the 

Baſe is AB DC will be expreſſed by 


= "xBb, and the Solidiry of the Wedge whoſe 


5 
"Baſe is BFHG by e hence the Solidity'of 
2L41 21+L 


the whole Priſmoid will be x Bb ]] x 


pn 3 


exactly. 5 
This —W is demonſtrated Seftion II. Prob. xv. 
of Emer ſon's Fluxions, and in a ſimilar Manner at 


f - 17 7. Second Edition, of ' Simp/en's Fluxions, 


rt, mich" is the Rule, 


olliday's Fluxions, page 302. 


. 


become: BL+31+4Mm 18 that i is, Ts FI Sum 


"the dren of the two Ends 1 times the Area of 
a Settian parallel to, and equally diftant from, both Ends; 
this laſt * multiplied into one-fixth of the Height, will 
the Hye  _ : 
| 2 ſhewn — Propoſition III, page 456, Part IV, 
« of Dr. Hutton' s Menſuration, Quarto Edition, that this 
laſt Rule is true, for al Fruſtums whatever, and for 
All Solids wWhoſe parallel Sections are ſimilar Figures. 
And, Mr. Moſs in h> Gauging, page 175, Third 
Edition} ſays," that it is nearly true, 8 Form of | 
"the Solid be what it will. 
The following Rule for . A Cylindroid 
en by Mr. „from Mr. Everard's Gauging, 
been by:ſome Teachers confidered as errencous, 
others again have inmgined it to be true. - The'ge- 
.neral Role, which has juſt been deſcribed, will moſt 
certainly give the Content either exa2ly,- or as near 
SEL * EN 
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as poſſible; provided the . of the middle Sec- 
tion between CD and AB (ſee the following Figure) 
can be accurately determined. Half che Sum of 
CD. aud AB, in the r Example, is 35, 
and half the Sum of AB and EF is 20, the two 
Diameters of the middle Section; therefore it muſt 
eith an Ellipſis, or a Curve of the oval Nind, 
whoſe Area, perhaps, cannot be eafily determined. 
If the Section be an Hlipſis (and it eannot malte- 
rially differ from one) the Rule given by Mr. Haroney 
exaftly agrees with the above general Rule But, 
Mr, % in Prob, VI. Sect. VIII. of his Gauging, 
has han that the Figure of the middle Section be- 
tween CDP and A, can 2 an Ellipſis, npleſs 
the parallel Ehds AB and CD are fimilar Ellipfes, 
Fad milarly OS ; — tranſverſe 1—. con- 
te Dlameters of each End, refpettively parattel 
to each other, and this Circumſtance can never hap- 
| E but when the Solid is the Froſtum of an elliptical 
one. The Rule therefore cannot be ſtrictly true, 
though ſufficiently near for any practical Purpoſe. | 
- '« 6a © \ 


— 


EC . 2 

f N ah n ' a, * 2 
To meaſure a CyiinpronD ; or, the Fruſtum 
an elliptical Cone. 
boy RULE. en 
To the longer Diameter of the greater Baſe, ad 
half the longer Diameter of the leſs Baſe, muttiply 
the Sam by the oer Diameter of the greater Baſe, 

and' reſerve the Product. | 

Then, to the longer Diameter of the leſs Baſe, 
add half the langer Diameter of the greater Baſe, 
and multiply the Sam by the ſhorter Diameter of 
the leſs Baſe; add this Product to the former reſerved 
Product, and multiply the Sum by .2618 (one-third 
of .7854) and then by the Height, the laſt Product 

will e Solidity. | | 
50 Example. 


- 


1 Ae u. of e. Part Il. 


4 vb n nf d 9307 


| Fi 1 LetABCD - 
il be a Cylindroid, 
"I = 22 * 


| 1 C of Men. Eli 

| 5 ee 
'| 1 — 44 Inches; 
} 32 the A 

| iameter 14 Inches; 

and the. — - 
is a Cucle, of Which 
the Diameter is 26 


ches 3 and the 
af the; Feaſ- (1) 


71 = 9 Feet: the 
Mannen 


Ib ie ne de Mee 51 
421 1 K Siif. sc 300 : 2 60 
209193 Infor; ag 1% gi Auen. 

N | | 26=AB | 
1 * *. oy V cd haant own, TT &Þ. e 

57 Sum. rene 

BR 26 AB 
— | +4 7 — n 
228 2 138 288 fy 
53 nd 1516957 ot 2 96 compel we 1 * 
ö aA 11 0 ae enn S630 He 
98 Prodae aefcrved; uad 259 Produt,s owe £46) 

_ _-\g&radd:teforvedi Prod. 
1:3 af > oily 0 eri 8 05 nat. 

a 96517 och de 2046 Sum. - att of; 
+5 bf 15 A 2595 — . B. 
vi tate 41 62 Haber 00 112 wry 275. 1415 
15162-2960) $308, 49 tau bly Nm bra dt bo: 
Haborl I % Ai $9925 xd 104 dnn DN. V. 

1 | is log erty en i 
7 2046 


af 


% 


2 


M A 
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PAs, 34: CT * 


Ln TEST 
| = Height. | 


4820-7852 which divided by 144 


gives 33-47.76 Feer the Solidity. 
Practical Examples... 


2. The tranſverſe Diameter of the greater 
| Baſe of a Cylindyoid is 13, Conjugate 8; the tranſ- 
verſe Diameter of the leſs Baſe 10, and its Conju- 
gate 5.2. If the Length of the Cylindroid be 20, 
"what is the Solidity? ? Af. 1203-2328, 

3. I defire to know what Quantity of Water an 
elliptical Bath will hold, the longer Diameter at the 
Top being 14 Feet, and ſhorter 7; the longer Dia- 
«meter at the Bottom 10 Feet, the ſhorter 6 Feet; 
and the Depth 4 Feet; reckoning 282 cubic Inches 
to a Gallon ? -34 A 1379.6303 Gallons. | 

: 7 2 5 


—— 


» Ly 


L TY 


$ XII, Of a Senn or Grenz. 


A SPpxtRz, or Globe, is a round ſolid Body, 
every Part of its Surface” being equally diſtant from 
a Point within, called its Centre; and It may be 
conceived to be formed hy the Revolution of, a Se- 
micircle round its Diameter, BOT 


P 


* * 8 » * 9 09 . 4 
"11 990 5 1 7 * * Ta 


wr 3 


; 


1 
r ꝙ— — —„— — IC 9 


1 1 


1 1 = 


* 


Amer RRR 


* 


= FRY 


138 Menſuration of Solids. Part II. 


To find the Solidity. 
on RULE- I. 
it Multiply the Cube of the Diameter by .5236, and 
me the Product will be the Solidity. 
'} 4s Or, as 21 is to 11, ſo is the Cube of the Diameter 
| to the Solidity, nearly. 
| | RULE. II. | 
it Multiply the Diameter of the 8 tte tn into its Cir- 
| £5 cumference, and the Product will be the Superficies; 
bl | which multip iter, nal give the Solid or a kek Par 
| 1 of the Diameter, ee n 
U Example 1. Required the Solidity of a Globe 
| ABCD, e AB or 15 20 Inches? 
: \ Fad N 5 | . 
" ; 73 X 358; 
= 3a 5 7 
| PT OT wer ! 
20=AB WAA Ati . Ar 
20 | 7. 
40 Squate. e lacks 
1 — 
Soo Te 
21 : 11 :: 8000 : 4190.476 Inches. p 
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31416 N Rur 2. 5 


—— 
—ůů— 
62.83 a0 = Circumf. err, 
. 20=AB Diam. 20=AB 
1256.6400 Superſicies. 6)25132.80 
| 4188, 8 Inches, 
which e by 1728 gives 2.424 Feet, the 
Practical Examples. 


2. The Diameter of the Earth. is 7970 Miles, what 
is its Surface in. ſquare Miles, and Solidity in cubic 


Miles? Pt Surface 1995$7259- + Miles. 


Solidity 2650785 59622.8 Miles. 
3. The Circumference of a Sphere is 1, what is 
its any and Superficies ? 


An e 0168868. 
uf. Superficies .3183099. 
4. What is the ſolid and ſuperficial Content of a 
Globe, whoſe Diameter is 30? 
FEY 2 ** 1 Solidity 14137. 2. 
| | Superſicies 2827.44. 
51 "The Circumferdice of a Globe is 30. 3, what is | 
its Sou and Superfcjes ? 3 
| 4 Solidity 2149.073728. 
i 7 Superficies 805.3527. | 
6,'A Globe, x Cube, a Cylinder, , 8 
All chree in Surface equal are“, Vit. ie | 
I Solidity what do they differ ? ES. 
„ Dade bog 5236, che re 
8877, and Cylinder. 4275176; fo that of all So- 
1 the ſame ine the Globe is the 


= the Cl. If the Snperficies of a Globe 
egen. . 
uare 


- 
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Square of the Diameter, the Square Root of which 
* A the Diameter. Hence the Solidity is eaftly 
ound. a CLAY ooo & 
2. For the Cube, The Cube has 6 equal Surfaces, 
therefore the whole Surface divided by 6, will give 
"the Squire of the Side of the Cube; the Square Koot 
will be the Side.— Hence the Solidity is foun&t, 
3. For the Cylinder. The Diameter and h of 
the Cylinder are here ſuppoſed equal.— The Super- 
ficies of a Cylinder, whole Diameter and Depth are 
each an Unit, will be found (o be 4.7124; and the 
- Saperficies of fimilar Cylinders are to each other as 
the Squares of their Diameters, therefore 4.7124 is 
to the Square of 1, as the Superficies of the Cylinder 
is to the Square of its Diameter; the Square Root of 
whieh will be the Diameter, and likewiſe the Depth. 
—Hence the Solidity of the Cylinder!is found. 


25 . f * J ht TILT. 3 TT .*> 
'* * Demonſtration of the Rule, Ke. 


That e Sphere i Riethind: of Its circamferibing 
©" | Cylinder,” may be thus proved. 


: £ | 14 * 17 


San — s , ; | J 
Let the Square KA n 8B 


ar 


ABCD,* the' Qua- 

an 141152} 1 8 I 

right - a2 rian- x | : STRLISTISTN) | 

g 155. be ſup- L f baus vb 
poſed all three to re- E, 

volve round the Line * 0 

BD as an Axis: Then WT N15 |; 
will the Square ge- / >. i 
erate. à Cylinder, N 
the Quadrant a He- 


. $167 
Abele and me. Mert. bail bas ot 
. Triangle à Cone, al e Saft £1 a. 
of the ſame Baſe and Altitude. 


By Euclid. I. and 47+, FD* = FH; DH*?, but | 
F DEH, and G HDH becauſe EH is parallel 
k 4 Se 2 tes, 2h — to 


= 


* 
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ap therefore EH. FF Hr; ; and as ir- 


e to each other as_ the Squares of their Dia- 


meet or Radi (Euclid XII. and 2,), it follows that 
the Circle deſcribed by. EH, is equal to the two 
Circles deſcribed, by, FH and GH; take away che 
Cirele deſcribed by FH, and there.remains the Circle 
deſcribed by EH—Circle deſcribed by FH (vix. the 
Annglus, or deſcribed by EF between 2 

here and C ler = Circle Jeſelibed K* 

id it is Evi e this Property will hold in 
eyery 8 Nod fimilat to E H, but the Cone, Hemi- 
ſphere; and Cylinder, may be conceived to be made 

ap's an infinite, Number of. ſuch Sections, therefore 
when the Hemiſphere is taken out of the re 
the remaining Part is equal to che Solidi 72 of the 
Cone; but the Cone is one-third of the Cylinder, 
3 the Hemiſphere muſt be - two-thirds,” and 
hat is here proved. with reſpect to the Halves of 
broke! poſed Solids, holds equally true with the 
8 Therefore every Sphere is two-thirds of its 
e Under. Now if D be the Diameter 
7 Hei kt of a Cylinder, its Solidity will be D* x 
| x D=Dioe. 7854, hence the So 


55 its in- 
Kab Sphere will be DA e *. 236. 


which.3s the fiſt Rule. $4 214149 


ee, 4 Sphere 10 to Fa Roe mer 
» % 1 fe circats/hibeng Cylinder... 


Take FK, an extremely fmall part of the er 


drantal Arch CB, and ſuppoſe Lines L. M and 


to be drawn through K and F parallel to each other. 


TY E 7 is extremely ſmall, it ma 


AS A 7 t Line, and the A kB f 
as 210 nt 5 oF 


Angle. The Figure FEMH, by re- 


volving Skid MH, will form. the Fruſtum of a 
Cone, © boſe dant Side i is FK; and the Figure 
ELMH, by revolving in the ſame Manner, -will 
form a Cylinder, whoſe perpendicular Height is 
LE. ut the Surface of the Fruſtum is equal to 


Null FE 
s- . | 


i 
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FK x half the Sum of the Circumferences of two 
Circles whoſe Radii are KM and FH ; or theſe being | 
extremely near to each other, the Surface of the 
Fruſtum will be equal to FK Circumfetence of a 
Circle; whoſe Radius is KM, or FH. Let C = the 
Circumference of a Circle whoſe Radius is CD or- 
EH, and c = the Circumference of a Circle whoſe 
Radius is FH ar K M: Then the Surface formed by 
the Revolution of FEMH about MH, is equal to 
cXFK ; and the cylindrical Surface Sue by dhe 
Revolution of ELMH, is equal to CxLE.. 1. 
the Triangles Fe K and D are equi ar and 
ſimilar; for FK D and -K M are right Angles ;- take 
away the common Angle K G, and there remains. 
FKer DKM; and the Angles Fak. and BAD are 
right Angles; therefore 


"DK or CD-: KM :: KF. Ee EE: 


But the 'Circumference: of Fe; each wy 
as their Radii, therefore 


— : CD or LM: KM, (conſequently... 
WIE : KF: Ke or LE. I 


Hence C ve LE=exKF+ 'That is, he en 
Surface. formed by the Revolution of ELMH, is 
equal to the ſpherical Surface formed by the Nes. 
lution of FK MH. And, if more parallel Planes be 
2 un, entremely near to each other, the ſmalt Farts 
the <ylindrical Surface will be equal to the cor- 
reſpondent Parts of the ſpherical Surface ; and there- 
fore" the Sum of all the Pas of the cylindrigal Sur- 
22 will be equal to the Sum of all the Parts of the 


Surkice; that is, the Surface of the half 
= 


der will 11 x ay to the Surface of its inſcribed 
the Sarfyer of the whole Cylinder 

2 Four x of 1 inſcribed WORK e 

Diameter'as * then | 


W 11 8 xD; x is the frond Rafe, > 
the fame Rule. i 
* 3736, e G 


z 


IL 


— 
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Corollary 1. 75% Surface 2 err it i of the 
aubole Surface of its circumſeribin Wt; 
For D* 3. 1416 is the Sage of the Sphere = 
eurve Surface of the Cylinder; and the Area of the 
two Ends of the Cylinder D x .7854 ;+D* x 7854 
=1:5708 D', therefore the Surface of the whole 
Cylinder is = 3.1416 D*+1.5708 D* = 47124 D“; 
two-thirds of which = 3.1446- D', the Surface of 
the- Sphere. + BY 


-_— 


Cor. 2. Hence the Surface of fl... pak "Shbere dr 
equal to the Area of four great Circles of the. ſum Sybere ; 
or to the — {+ the C . Diameter, 

Cor. 3. The Surface of any Segment or Zone of -@ 
yo ; equal to to exrve 1 

„ ſame Height ; and whoſe Diameter is equal to thut 
the Sphere. dy 155 = 
For Zone formed by the Revolution of FRMH 
about MH, is equal to the Surface of the Cylinder 

formed by the Revolution of ELM II. 


Tnveſtigation of general Rules far finding the 
Salidity of auy Segment, or Zone of @ & 


7 
7 *I% Y 


Let Ac, repreſent . = Cy 
a trian * Pyramid, | A 
whoſe Side Ay is in- / 7 
nitely ſmall. The 
Sphere may be conſi- 
dered to be conſtituted - 
of an infinite Number 
of ſuch Pyramids Ce, 
Ca, &c. whoſe Baſes 
com the ſpherical | 
Surface, and Altitude 
are equal to the Radius oſ the Sphere, their common 
Vertex! being the Centre C. And, conſequently, the 
2 or any Sector thereof, is equal zo 2 Pyratdi 
Area 2 tothe: ſphetical;Ser» 
#6123 : , face, 


* 


2 
9 A . 


— 


_ 62 


* TY VT N has = — = o 5 
8 — 8 — _ - h A \ mT _ _— = _ Dan 8 8 
=_ l . - 1 : r 1 — — wo a p _ wah 
= * 9 = — „ . >” A 98 _ — 1 — Q 4 i of Y = T - 
2 — = — * = — p — a = 0 8 2 * 
N * bay : * p +* q Rr - 
—— ———— ä——— —— 
——— we FO — a — - — _ — 1 
_ 4 o — — » v2 4%. 4 < * - — „ - N 2 - — — 
. oy . N 
* A - , . 
* * * 
* 
- 
= = 
. 


the Surface of the ſpherical Segment 
_. expreſſed by 3.1416 D. And the Solidity of the 


— — 
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face, and Height equal to the Radius of the 8 here. 
Let T the Het ht of the Segment T be called 5, 
the Diameter of the Sphere B. then will its Circum- 
ference be 3.1416 D; hence by Cor. 3. e 


will be 


ſpherical Sector Ca T (ſuppoſing Cm to be drawn) 
dy what has jaſt been obſerved, will be 3.1416 Db x 


S =4$336D%. | 


y the Property of the Circle D=Z x4= 277; but 
—2h 


aÞ x3. 1416 x—=D= BIN 3. 16 * = 
5 —bxbx.,2z30xD—2b= D*5 — 3D4* + 243; x 


+5236, the Solidity of the Cone Cam. Now, the 
Solidity of the Cone taken from the Solidity of the 
Sector, leaves the Solidity of the Segment, vix. 

> ISR: $236 ;z—D*b+ 3D4*—2 h3; x. 5236= 

3D —243; x. $236=>3D—2b x4 x. 3 
which 3 is one Rule for the Solidity of a Segment; and 


it is evident, from the Property of the Circle, that 


this Rule will be true, whether the Segment be 
greater or leſs than the Hemiſphere, or whatever be 
the Magnitude of &, provided it be not greater than 


D. Ox, if r=ab the Radius of 22 oy pa s Baſe, 


then Bz xhb=r, . D =, for D in 


the_ above Rule, ſubſtitute its Value, and the Rule 
becomes Lk BE —2b;Xhb*X. $236=37*+3 TAN 
.5236, an uſeful Rule, when the Diameter of the 


| Sphere 3 is "wot given. - 


To find the Sobity of a Zone of « Sphere 


Can the Height of the greater Segment H, and 
the — ws leſs 53 R the Radius of the 


greater ont es Then it is evi- 
8 — dent 


- " 


* 
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dent the Difference between the Solidity of theſe 
two Segments will be the Solidity of the Zone. 
Hours NH- H x. $236 3—3 FAN 5236 

(HT H-; +5): X 15236, Pat. a=H—+ 
Te readch of the Zone, and D the Diameter of of the 
Sphere: „Then, by | by the Property of the Circle, D-H 


x H=R?, and D—Z xb=r* from the former of theſe 
_ 52 
| r +HE and, from the latter D=- © ; there- 


CE Is 1 


„and from above 211 | 
3 the Values of H and 5, and the above 
Theorem ( g. h. X 3236. wil 
become R 4 1235 z3XaX1. 5708. 097 lle 
If one of the Radii poſs through the Centre, as in the 
Zone AGma, then NN ab*+$C* = =r*+a*; 


hence, the laſt Theorem becomes * ＋ ie * 
31 1416=4D*— 34 ; ;X@X 3. 1416. 
Hence r*+ 3a*; x a x 6.2832 = 1D* — 4 N 4 K 
5 1 2 will expreſs the Solidity of the miqdle Zone 
N, being double of the former, where-a is half 
8 Altitude, and half the Diameter of each End. 
Put A for the whole Altitude, and 4=2r the Dia- 


- - LEA L3H ww W _ 


n meter of each End, and the Theorems become 44 
: 2A; ;XAX-f854=D*— e 78 - © 
e To find the valid of the. 3 of a de, 
e : — 
| nl. $373, RULE | & = 

* From chrer times -the Diameter of the Sphere ſub- 

tract twice the Height of the Segment; multiply the 
{2 Remainder by the Square of the Height, and that 
5 Product by $390, and the laſt Product will be the 
= Solidity. 


% 


— K 2 RULE 


„444 » * 


. —— — — _ F 8 
A r , . ere Oye 
x 


oy } 14 — 


eee e, eee 


. To three dt Go UFO TI 
Segment's Baſe, add the Square of its Height; "al 
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_ tiply this Sum by the Height, and the Product b by 


+5236, and the laſt Produdt will be the Solidity. 


1. Let ABCD 
n phere; 
12 AB, the Didineity 

the Fruſtum's Baſe, to 

16 Inches, and C D, 
the Height, 4 Inches; the 
Solidity is required. 


By Rule I. | 


ADD + AF. Ab: DE by the Rule, p. 12 
a 8 :. 26, 10 222 5 ph 


— pike ber de Diawertr EC==20 Indhis. 


] gas > L N 
. Ke 45 
10472 


n 


435.6352 Inches, the 


By 


Char. .  Meyfuration 7 Solids. wg7 


| 2 4 17 2 1: 0 

n £ d dnnn cG03% 
ln . 4 51-1 8 

3 . 

neren 10472 

1 47 7 12 q +-Jc 1341441 5 1 15 708 
seas of CD. 9 ; (41888 | 

W Ii 115 9 sss 

208 — 435.6352 Solidity as 
| 4=CD; * > S010 oft 2 above. 
—— 14 A 3 "Ny D551 > ritt! ngen 
#38 Product. IL ei U T2481! 191 8 
2 wind 90 4 


Pradlica / Eneniphis, 1 4 


2. What is the Solidity of the Segment of 2 8 
whoſe, Heights A and the Diameter of its 


N 4 24. 
4 What is the Solidity of of have a 8 


gment of 4 ere, 


whoſe Diameter is 20 Feet, and the Hgight 


2 Feet? Aa. 6 
4. T LD a Sphere is A Te 
wn, a > SegrhenT! thereof, hoſe Hei gel 


572 
The Diameter of the Baſe wo, + S. 2 
is 28, and the Height of the 1 8.53 


km nb the vers) N 44. 2144-99285. 


To find the 222 of the Fruſtum, or Zone, 
a of & $pher . 
GENERAL RULE: | 
Add together the: of the Radu of the Ends, 


and one-third of thę Square of their Diſtance, vis, 
the Height; multiply the Sum by the Height, — 


n the ſt Product wil be the- 
Solidity. ce Wat 
de bie 20 K 85 0 Or., 


hos 1 9 .5 
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Or, for the middle Zone of. 4 Sphere, 


To the many of the Diameter of the End; add 
two-thirds of the - of the Height; mukdply 
this Sum by the Height, and þ by 854," fo the 
Solidit y). 

Or, from the Square of the Diameter of the Sphere, 
ſubtra& one-third uf the Square of the Height öf the 
middle Zone; multiply the Rerasider by the Height, 
and then 888 HTN the Solidity. ng 


ired the Solidity of the Zone of 

A Sphere — SL (ſee the Fi * 193 _ 
reater Diameter AG is 20 Bebes, I 

K 15 Inches, and Diſtance between the Ende; or 
"oo CB, 3 X nee 


0 Dr. 0 "M1! @! W 'y 


38 5 33 as 
Tas , At | 7: c * 
Too Squire o AC fff bs 24 SA ' 4 


dan bays — , | 
ak Ii 5 2 TIE 1 
2 I ti $13:5c 87 N 1 4 


; & 
WT ** of Oh. TD 25 . 67 N. 
T * 8 J en 
1 33.33, &c. ö 10 3s: 325 &c. alen * 
2 TIS 2 Sum 18g «189.585 


2975-974764 Solid Inches. 
2. Required 
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2. Required the Solidity of the middle Zone 
an KN of a Sphere, whoſe Diameter AG is 22 
Inches; the top and bottom Diameters-am and NK. 
of the Zone b 
Height B. 14 Inches? Auf. 4603.49 2 Inches. 

3. Required the Solidity of a Zone whoſe greater 
Diameter is 12, leſs Diameter 10, and Height 2? 


; _ I 2 
4. Required tire Solidity of the middle Zone of a 
Sphere, whoſe top and bottom Diameters are each. 
3 Feet, and the Breadth of the Zone 4 Feet? 
Anſ. 61.7848 Feet. 
Required the Solidity of the middle Zone of a 
whe, whoſe Diameter is 5 Feet, and the Height 
of the Zone 4 Feet ? Anſ. 61.7848 Feet. 


or Zone, of a- Sphere, 


r 
Multiply the Circumference of the whole Sphere 
by the Height of the Segment, or Zone; and the 
Product will be the convex Surface. ge 


To find "the convex Surface of any Segment, 


Example 1. If the Diameter of the Earth be 7979 
Miles, the Height of the frigid Zone will be 
252.361283 Miles; required its Surface? 

Anſ. 6318761.107182216 Miles. 

2, If the Diameter of the Earth be 7970 Miles, 
the Height of the temperate Zone will be 
2143.6235535 Miles; required its Surface? 

Anſ. 5 367 3229.8 12734532 Miles. 

3. If the Diameter of the Earth be 7970 Miles, 

the Height of the torrid Zone will be 3178.030327 


Miles; required its Surface? | of 
4 Anſ. 7957 3277. 500 66504. 
K 4 More. 


= . 


eing each 16.971 Inches;- and the - 
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1 by . e 631876. 105 182216 
o frigid Zones, by 6318761107 182216 
Example 1, are 4 


Tze Surfaces of the two 


| * 53673229.8 12734532 
— TS. by 53073229.812734532 


The torrid Zone, Exam- 2 

pie 3, i = = 79573277-000106504 
Sunface of che whole Globe,, 
agreeing» 'exatly with & 199557259.440000000 
to 2; p. 18g 


* „eee K I 2 of 1 
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XIV. Of a SrRIROIb. 


A SPpaERO1D is a Solid formed by the Revolution 
of an Ellipſis about its Axis. If the Revolution be 
made about the longer Axis, the Solid is called an 
eblong, or prolate Spheroid, and reſembles an Egg: 
But if the Revolution be made round the ſhorter 
Axis, the Solid is called an eblate Sphercid, and re- 
ſembles a turnip, or an orange. he Earth and all 
the Planets are conßdered as oblate Spheroids. In 
an oblong or prolate Spheraid, the ſhorter Axis is 
called the revolving Axis, and the longer Axis the 
fixed Axis: Bat in an oblate Spheroid, the longer 
Axis is ny rong Axis, and the ſharter 
Axis is called the ted Axis. 


d To find. the Solidity. 
Multiply the Square of the revolving Axis by the 


\ fixed Axis, and that Product by .5236 for the 
Solidity. ; 


—— 


Example 


n.  Menjyration of Solis; - NE 
Let ADBC he a prolate 8 9, 


= Axis. CD is 55 Inches, and. ſhorter. 
oye 33: Required the Solidity. | 


28 ; 
33 | 255 D 
99 359370 
99 179685 
1069 2994/7 
55 20 — a 
—— 31361 os roche ſo- 
5445. —lidity. 
445 


202, —Menſuration of Sei. Par H. 
* Denhonftration. Suppoſe the Figure N TSH to be- 
Spheroid, ormed by The Rotation of the 

mi- Elipbe TNS, about its b Anferte Axis T8. 

Let D=TS, the Length of the Spheroid, and the 
Axis of the fehe greateſt Bl phere ; and 4 N a, the 

Diameter of the greateſt rele of the Spheroid:. 

Then TS N.. N., by Sed. XV. 

p. 135 that is, \D* : 4* +: I.: 73 3 but all Cir- 
cles are to each other as the Squares of theis-Radii-: 
„the Solidityi of the Sphere may be imagined to 

be | (rats of an infinite —— of Circles, whoſe 

© Raditare parallel to Ab; and the Spheroid of an-infi- 
nitE Number of Cir cles. Whole. Nadi are parallel ito, ab. 
Therefore N: 4 : Solidity of the Sphere whoſe 

- DiameterisD : Solidity of the —_— whoſe-re- 
| volving Axis is 4; viz. Dr: *: D*X ee: 

— ned nM 55 11 52 36Da*: Again, for the oblare Sphe- 

roid, by Emer ſon's Conics, Book T. Prop. 7. NC*: 


TC? :: 2a NN: = ; ; bur by the Fre the 


Cbele N i] > Me opt. ad 4 
therefore NC>-: T 22 25 5 vi. * 
e 45 hence from 
py manner of 8 * 1 4 * 1 2 
Solidity of the Sphere, wing Diameter is 4: the 


Solidity of 3 whoſe revolving Axis is D: 
2112 

Hence 4*: D*:: 4* x. 5236 : e- 

| Now from: theſe Proportions, between the Sphere 4 

| 2 ite inſeribed : or heroid, it =_ N 

very caſy to deduce heorenis for finding the ſplid 

Cont nt, either of . if — | middle Zong of 


Et ſ: = N 
the Sphere; gs, __ 1 _ 


As the Solidity £ e mie. Sphere i is to the Sbli- | 
dity.of-the whole Spheroid, ſo is any. 2 the 
Sphere-tq the like Part of the Spheroid-. 
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_ Firſt, 3 Solidity of a Segment of a Spheroid. . 
TS : :: : in the prolate Spheroid; 
Na* : = „ : aB* in the oblate Spheroid. 

hence TS® : N. : ſolidity ATM: ſolidity a TN. 


Nis: TS* : : ſolidity 3 N: ſolidity BNB. 

But the ſolidity of ATM or Fg N & may be found by 
Rule the firſt, Section XIII. 
2d. To find the Solidity of 5 * Zone of. 4 
Spheroid. 
Let * TS the fixed Axis Jr the oblong 
= N, the revolving Axis 1 ſpheroid.. 
— =. B& the height of the middle Zone or Eruf-" 
tam. 
D = AM the Diameter of one End of the Sphe· 
| rical Zone. 

4 = am the | correſponding Diameter of the- 
2e. Spheroidal Zone. 
By Section XIII * e of che middle Zone of 


the Sphere is D*+— — 2 cb * .7854 = . 4aEs X 5 
2 


„2618 but T= ACDC. = agent 
therefore D* 3 hence the ſolidity of the Sphe- 
rical Zone 3 -,; x E̊. 2618. But 52367 
236% :: 3f*—b*; Xx. 2618 the Sqlighuty - 
of the Spheroida! Fruſtum, wiz. | 

A :: V xbx.2618': the Solidity of 


La Fruſtum. By De Property of the Ellipfis ö 
_ :: AM* : am, that ii, 


* 
— 


| 31257 * 
> nan *; 72 =* „Kass: 8 
the colds of the Spheroidal Fruſtam =. 
8 IK * 3 The Rule = the Oblate - 
pheroi e wi exactly the itting : 
for TS and 4 for BaB. 1 * 


K6 en 9 


_Q | e. Part IL. | 


' * 


* fad the Solidity of - the Sepment 
*"Sphercid'; the Baſe of the Segment * 
Den to the revolving _- oY the Sp 


Ws ä RULE. 


* Prom 80 times the fixed Axis ſubtract twice 
che Height of the Segment, multiply the Remainder 
by the 1 vf the Height, and that Product by 

1 Square of the fixed Axis, is to 
-_ re of the revolvm Axis; ſo is the laſt Pro- 
4 U found above, to the s iy of the 8 
- Segment. In: : | 


- Example 1. In a'prolate ei the tranſverſe 
or fixed Axis TS is 100, the conjugate or revolving 
oo Jo: required the Sal * 
alTm ig 10 uired ity | 
\ Foo = .5236 
28000 


tos 


{\ * 


— 


e of. e 4 of: Na 


er eee 


Example 2. eee the tranſverſe or 
olving Axis T'S is 100, the conjugate or fixed 
2 and the Height Ne of 8 


* 105 27 he ley 


* 


Menſuration of Salts, aeg 


Chap. 2. 
So N. 656236 
4 n 
— ä * — — —— * 
180 Nene e eee 
. ＋W,-- . 
160 Rem. 8377. 600 Solidity of the 8eg- 
100=Square of Na =—— ment Ns. Beg 
16000 Product. 1582 . 
— . 82 8 2172 


— 


"Noi; ee endes e eee 
100000. As 3600 : 10000 :: 8379146 2 232716 80. 
lidity of a Tpheroidal Segment B] B. 


Profiical 8 


3. The Axes of a rolate nee e o 
what is the Solidity of = x Spher whole f on 
{and 1's Bae rl] t th cojugns ede 


7. 9.745. 

4. The Axes of an oblate Spheroid are 50 and 30; 
mat i the Solidity of a Segment whoſe Height 156, 
and it's Baſe parallel to the ens or revolving 
Axis ? 4084.08. 
5. If the Axes of a pro te Sphere, Lhe 208d 64 
bas ured the Area $27 hn ent whoſe Height is 1, 
and its Baſe parallel to in, or revolving 


Aus? Au. 5. * 
6. The Ares of a prolate bead £977 and 
18; what is the Solidity of a Segment whoſe Height 
is 63, and i it's * pled to the conjugate or re- 


e | Ae. 517: 1396 


+; Ins - 
ge, Wor © 


4 Minperation of olds Parr 


bo agg 


To fnd the Solidity of. the middle Zone. of 

a. Spheroid, having circular Ends; the 
middle Diameter, and that of either * the 
Has e . PS. 


| - RULE. 


"To twice the Square of the middle Diameter,. add 
the Square of the Diameter of the End; multiply 
the Sum by the Length of the Zone, and the Product 
again by. 2618 for the en 7 : 


Note, This Rule is uſeful in avging. 'ACaſkin 
the Form of the middle Zone of a prolate Spheroid, 
is by Gaugers called a Caſk of the , Variety. 


' ' "Etample 1. What is the Solidity of the middle Zone 
of a prolate Spheroid, the Diameter am of the End 
\ being 36, the middle Diameter Nu 60, and the 


| Length B& 80? | 
i 1 * ' 60=N# PLN wp il 7200 twice Nie of Nr 
_ 60 +> abs nas. owns 


hs + 


5 36 Sur af v. Sam 8496 * 


ry | %$0=B5 the lenge 
70 + 6790860 | 

— D 

3 © 5437440 
Sg 679680 

bn | 4078080 

Ke | 1359360 

2 177940. 2240 Solidity. 

3896 Square of aw — . 


TOO "> . Pre 


Chap 1. Menſuration of SH. oy: 
1 Pratrical Examples. 4-08 


2. Required the Solidity al che middle Zone of 
of an ob e Spheroid, the middle Diameter being 
100, the —— of the End and the Length 36 ? 

24881472. 

. Required che Content in Ale» Gallons of a 

3 Caſk, af > ng Length is. 40 Inches; the 
ung Diameter g 32, Head Diameter 24 

Inches, A Gan of of * being 292 cubic Inches ? 

x as 7. E 
4. Required the ad im Wine ng a 
heroidal Caſk, whoſe: Length is 20 Inches; the. 

g Diameter being 16, and Head: Diameter 12 

Hches. A Gallon f Wine being 231 3 

ke 2 14. — 


24 
— 


0 


2 


ö 7 r 6 . 

XV. Of a i Parabelic Conan D. 
ParaBolic Conoid, or Paraboloid, reſembles 2 

| heroid, only its Sides are - ſomewhat 

ble nc It is generated by ſuppoſing a Semi- para- | 


bola turn bn its Auis or Height. 
ga bn 
r | 


Multiply the Square of the Diameter of Its- Baſe: | 
dy . 3927, and that Product by the er. ane 6 | 
| product ſnalb be the ſold Cones. & its 0 

„Ae 10 1% . 

T7 1. Let ABCD- 

he mangle 1. L Conoid,. , 
the Diameter of its Baſe 

36 Inches, and ats Height, 7 

©, 33 Inches; Beall. | 


day e 11 
, x — 4.1 224; 

O71 = GL 
( N br JTANTT 3; 13.4} 4G, MT 


EL! 


„ § W 


— 55 5 — 4 

N e 41 4 HOO 2035389. 96% = 
— 1 — 14 
eee, 722220 Inches, 


Which divided by 1728 gives 9.719 Feet, 


 Demenfiration the Rude. The. Parabolic nid 
is conſtitutetl af an anfinite- Number of Circles, 
whoſe Diameters ate the Qrdinates of the Parabela.. 
—— r ce Property at; 5 


8A: 4 . A. 2 K = L 6. de Rain. 

n 8 

=, bg 'r4bgs _— 1 1 
SLO. G 


Here Sax L. Se XL., Nl, 217 wm: 
Oc. are a L of Terms in F 
Therefore: - 


at the Point S, . A= * ef | | 
is the greateſt Term, and SA, the Number of all the- 
Terms. Therefore FB 5K = the Som of all; 
the Te n 


Ne ore, 1 we put D A, and HSA. 
20557 H. 392% DB will be 

d atentſof the 1 Thich is Jul. Half t 
Cylinger, whoſe 1 = B, and Height = H. 
| ox Fiery — for htly yngerſtood, it will be eaſy to 
eorem fo fling the lower Fruſtum Aa any 


” | "A For, 


Chap. 2. - Menſuration of Solids. 209 
For, ſuppoſing YA, the Height of the Fruſtum, 
and = the Height of the Part 383 cut off, 
22 8A, the ei of the whole Conoid 
5 and A=. the Solidity af 38 

ain be D*b+D*p; Xx 397. and the Solidity of 
58“ will be 4% PR. 39 1 N 1 15 
hence the Solidity of $553 


* 
Sil. rande. ry N * 
E . Dr ns 1 
hence = =p, ; 


4 4 | 
for ſubſtitute its Value in 
the Expreſſion for the Solidigy 
of the Fruſtum B&B, and it 


D* 


— 


becomes (29%; + D=z A822 =) * * . 3927 


NTT 67. * ol 


Practical n W 


Example 2. What is the Solidity of a Parabolie 
Conoid whoſe Height i is 84, w 2 CR Bs 
Baſe 48? ©” 

3. Required "the Solidity of a 1 
Height is 30, and the Diameter of its Baſe 40 ? * l 

| . Aufw. 18849.6. 

＋ Required the. Solidit of a Paraboteid whoſe 

Heghe der and the Diameter of its Baſe 327 


3 ow 55108. 
(ad 2 FP 


To fnd the eg of the Frabum L. 1 

Parobaleie, aut . 
eee e, 
Muleply the Sam af the Squares of the Diamiiors 


of the two Ends by the „ 
3927 fer the Solidity. 


MII << Note. 


Onoid Bb4B, be joined to- 


rabolic 


* 
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More. This Rule is uſeful in 
Caſk-gauging. For if two 
equal Fruſtums of a Parabolic 


ther at their ter Baſes, ; = 
form a Caſk of the hr 
Variety. The leſs Diameter of bs Redfin 35 will be 
the Head Diameter of the Caſk, and the greater Di- 
ameter BAB will repreſent the Bung Diameter. 
Example 1. The greater Diameter BAB, of the 


Fruftum B44B of 2 Paraboloid is 32; the leſs Diame- 
ter 43 26, and the gy. Aa 8, Required the 


Ry \ „ h 
34=3AB — 0 * I Took * 
* | | "ry L018 £04 PIP. 
geo I tc Te ore 
r 84% 
b | - © SAR + 8 
1024 = Square of BAB 13600 Product 
ae ee 
— 5 27200 
FF | ($171, ,/L4240@...: 
4 a ö 1 40 NO. = - 
Ses of ab n 51429209 Sat, 
8 r i * 12 1 5 err 
Prabical Examples. 


2. R the Solidity of the Frutti N Pa- 
_ whoſe greater Diameter is 30, leſs 
Diameter 24, and the Height 9? Au. 5216.6268. 
3. uired the Solidity of the Fruſtum of a Para- 
doſoid, the Diameter of the greater End being 60, 
adhs leſs End 48, and the Height 188 


Anfev. en. 


— 


As. 
„ „„ 


* 


Chap. 2. Menſuration of Solids. . ans 
4. There is a Caſk in the Form of two equal Fru. \ 
tums of a Parabolic Conoid ; the Length is 40 Inches, 
the Bung Diameter 32, and Head Diameter 24. Re- 
quired its C pay in Ale Gallons ? 282 Cubic Inches 
being one G In 89.1234 Gallons. ** 

54 There is a b Caſk in the Form of two equal Fru[- 
tum of a Paraboloid ; the Length is 20 Inches, the 
Buagg: Diameter 16, and Head Diameter 12, Re- 


16 Content in Wine Gallons? 241 Cubic 
ing T Gallon, - 4 E 13.6 Gallons. 
Te |; * ; ef 46 ep 
' | 11 91 C4 

, . Of a Parabalic SpixDLE. 


* | p 8 —_— | 
PARABO c 8 idle! is formed by the Revolu- 
tion of a la about fo] or greateſt 
double —— ; 


2 find the Sol a5. 
b den "RULE | 12 f 


en, the S ke the 1 Diameter by © 
41888 (being u 4) and that Product by its 
| Lengths nh Mer Pda? is 1 * ſolid Content. \ 
Let Ah D be a Parabolic Spindle, whoſe middle 
May ere is 36 Inches, and its N AB * 
I th S n 


12 7 ans T «li e + > 14 12 a INT 1 41 * 
rose. e ws" | (hw 
tal . 78 | T1 43 f , a 

$ 3.453.770 4 . 1e * - "i 


312 | Moni a an l. 
36 40 e "AF 
E % Den 7 5 * 
1 216 ks . 251328 
. 370992 
— 3 8377 
desde 41888 
| | 80 + IIa. [7 x 4. 
WHEAT 'b. 1 af? 4 


- f «< * oy 
« DN 2% © IS . - 
by 


% 


AS ” 


. 488551632 1. 
af 11 — 1 
W 9795 91220184 
I 2. +0099 FO 
a 1" 6 v 


240 IU 


1903 


= 
18 2i albriiqe 01t0844kT A 


„ 7 202 of 
my 19 OUT 4% dz 9 0 A 
14515 f ATSC 4 , 01. 
. or; 
: . \ : 
| SY is Tl 7 
g , ee nA, 2 


II be ſolid Content is 3110184 Fees. 
| THEE” ane. 
182 . 1 . ed 
4 391 8 + 72 


5 2 4 any Fabia ö _ 7 
, The Length 1 4 
1 5 e 1 ry 4 
3. The E Rr Parabo 42 Ly» et, 


and the middle Diameter 3 1 what is the Soli⸗ 
. dity 2 -- | 3.92928. 
4. What is che Solidity of Pantell Spind e, whoſe 
Length is 40, and middle Diameter 16? . , 


ue. 4289-3312. 


ems. 


N of Salts. 23 


Chi. 2. 
. ule. A Parabolic 8 udle | 
ed ve an a Wale e Circles, whoſe 
—— All PLN the Axis S of the Pa- 
2 as . a, e, 
[: to A B, Oe. 


d, G X = that 


\} 


quently / . fm ns, 2 8 
will be a Series of Baquadrates be 
in arithmetical Dis: Which being yoemiſe®, 
we Proceed 18 K $01 Þ > 
E 
* 84 — . x L 
3. SA e, &c. deg 1 . 6 
we get | 


yay . — 7 


4 1 * : > To if 
25 iN *** | 
e 22 a vive - 
The Sim AF ae de the Ba, wks 
Circles which conffiriite-the Solidity of d Semi- 
zbolic Spindle, 41 firſt Temus of theſe nor 


o being 2 Series of equ- N 

der of Terms ia-AB, will be 
$a. of » Ti —_ — * 

Tante Trog. ray ng, 


KAB. e an 
De FP 


LRN 's Perle 0 
een ene 
9 5 


2 


4 
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The Sum of the third Terms of the above Equa- 
8 (Emerſon s, Arithmetic of Infinices, Prop, V. is 


> „ SA A 8 fore Er. 7 8 


4 

3s a Series of Biquadrates, baſe greateſt Term 18. 
and Number af Terms AR, A Hente, the: pry of dal 
the Terms of che above Equations will be 


4 SA» A 3 
WE OT A x AB. — B 1 a 


de Senn of all the Shries of San a e 
But a4 Circles are tc each other ax the An of chair 
Radii or Diameters; It evidently follows abit SA? 
X .7854.X 2 555 be the Thames: 6 of 1 N of 
the Spindle B. At. Cylinder 28A 
circumſ. 2 th of the ee — 
A hindle i 15 1 us cireuſn foribing;! 2 
der; hence if D the middle Diarheter;" —_ the 
Length of the Spindle, its Solidignamill\be/.fr x D* 


N XL x L 41888 x L. Which zs che! 


„Auf 4289 at ** Kn + - 


*7 vv 
ee 73 
nn gc Ade "> * 


To find the dog f the; Dh 40. 
4e Fruſtum of . Spind 2 2 
df 1 wary ba — | Principt — above = 


* = —_— rx ee en et all 


| the TN E 7, 2 2 — 


82 — — Hs Sg. Henee 38. 


1.411 81 TAW : 113 


| 22 My But XX xD ap 
. a 
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we get 284˙＋4 2 


reduction, c. 

2 TA*+ % ZIP; X 349 8. And Circles are 
to each other as the e Squares of their Radii, hence 
1.5708 SA + 786475, — .3141638 x43 Ay=S, or 
2SA* +py* — 25 . 2618 Ay=S, the Solidity of 


one-fourth of "the middle Duden of che ee 
Hence, 


To fud Ms Solidity of the middle Fro Y 
4 Parabolic Spindle. © 


To twice the Square of the middle Diameter, Fu 
the Square of the Diameter of the End; and from 
the Sum ſubtract four-tenths of the Square of the 
Difference between theſe Diameters : the Remainder 
multiplied by the Length, and that Product by .2618 
will give the Solidity. 18 

Note. This Rule is uſeful in Caſk-gaug ing. A 
Caſk in the Form of the middle Fruſtum of a Parabo- 


Ws. 


hat of the ; Require th Fruſ- 
tum of à Parabolic Spindle 
EFGH, the Length Af be- 
ing 29, the greateſt Done. 5 
ter CD 16, and the leaſt 
Diameter . or a 127 


| 2s. BABES Solido. 3 


2 * Wie n rue 7 F. E 


4 

3s a Series of Biquadrates, whoſe greateſt Term wSA*, 
and Number af Terms AB, « Hence, the gow of all 
the Terms of che above Equations will be 


oF 2 
8 A x AB. — FE 1 
the son ot all the Sdries of Squares, ma EF) 
But ag Circles are to, the Kg 1h 
i or Diameters; it evidently follows abat &SA* 
X.7854X AB will be the 22 of one-fourth of 
Cylinder 82 BA 


Spindle A8. dy 

umſcribing of the Spindle; thetefore 

Sn dle 8 of. us Cul 
der; hence if D=the middle iarheter;1gnd.d the 
Length of the Spindle, its Solidignavill\be/f; x D* 
XL Xx FEI; 41888 x L. Which Le Ku 

441. 1 A i ene Pi bos 9 *. YA 


ha, 4 127 
TA = 7. 


— e er o% 


To find the * of # 2 1 d- 
eee . 15 W e 5 


„ an (iibe a [CULE 5 
— . eee Principles as W 
M nic nee Genet, all 


[ vs f uti fy 
1 N em and 7 
885 — e e Hees N. 


(Ig 
e 2 But NX. — Va rr, 
. l 


MK wy þ +? 
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e I =. hence by 


reduction, Cc. 


2TA*+ 3 ; * jAy=S. Ang Circles are 
to each other as the 1 of their Radii, hence 


1.5708 SA* + .7854py* — 314163 x43Ay=S, or 


- 2SA*+py* — *Z* x .2618 Ay=S, the Solidity of 
1 of the middle rake of the n 
ence, - | 


To find the Solidity of the middle Fro o 
4 Parabolic Spindle. 


To twice the Square of the middle Diameter, id 
the Square of Ns Diameter of the End; and from 
the Sum ſubtract four-tenths of the Square of the 
Difference between theſe Diameters : the Remainder 
multiplied by the Length, and that Product by .2618 


will give the Solidity. 
Note. This Rule is uſeful in Caſk-gaug ing. A 


Caſk in the Form of the middle Fruſtum of a Parabo- 
lic Spindle, is called by Gaugers a Calk of the ſecond 
Variety; and N common Aue of 528 Va- 


1 


elite of 1 We Fruſ- 
tum of a Parabolic Spindle 
EFGH, the Length A; be- 9. 
ing 20, che greateſt Diame- R 
ere "wc! 
Diameter ah or 980 


deen OD. ; "30 Square of Di: 


bo Pi | 16.7 F 
: 
e d f. rof 0D * N product. | 
| 44S Cquare'0r | SP; 
42 * We All. 4% 18 
d 0 Fey vs 
455 03935 
49:6 FANS] — 
79? 7 4 a . 25 9192 77052 f 
— WI. 2 1 * 23984 
32992. mY 5 wit 1 
142400 3401 Den 
A. cid ( ae 


Ade bang Pb eber + Outs 2 — 
Hol — EF, ö and 829 AB, 40 
9 les 3 required. its ontent in . Gallons? 282 
| N ches being 1 8 = 
. 5 — 


909 Ga 

| 7] The 1 Diameter Cf 272818 is 36 . 
= thi r EF 2p Inches, and Length AB 
. 36 Inches; required its Content in Wine ons. 2 
1 E 1 Oafok:*- 1 *- 

= © fe. 117. W ls.” 


- 
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To ud the Solidity of the middle- Fruſtum of 
any Spindle, formed by tbe & 4 
Conic Seftion about the ava. of. that 
Section: f en 


jk 60 RULR-" 15 pi 847 
To the Square öf ie greateſt Vilas the 
Square of the leaſt, and four Times the N rode of a_ 

Diameter taken exactly in the middle. be tween the 
two; multiply the Sum bythe, Length, ane 
duct by; -3 308.fas the. Sold Nr 

- Note. See the Incter Parr of che Demonfraion-of 
the Rule, er pe ; an e 


|  Exanyle 1. Required: the Solidity of the * 
Fruſtum EFGE equi any N e Length AB, 
being 40 the. greateſt or middle Diameter CD, 32, 

Diameter b EF or GH, 24, and the Diameter 
IK in the * en and CD, 30,157 568? 


5 1 2 45 A ene, 
. j Þ : 5, . , 
: > 1 > : b : . . 
} Las JI: 3 155 Wi rae 
ö — 4 5 1 4 80 
| 8 7 5 8 
$1 
| : „ 5.6 N 
" A 
, 1 7 1 * „ - 2 
Pig Px 2 
} fr ö 2 * 47% 97 
ö . *** . VS 
4 o 
\ 7 (Mean >? 
N — 
* . * * * _ 
1 wo 11 13 at 325 11 * 
. * 
. \ AS „ — — 32A 
lhe? e e a4 302 
> 
; ; WOT "ra KIU 
* * 1 3 : 
"= —T. { «<7 
d 38 4 a 4 
5 WY 
2 $ XVII, 
5 . 1 
4 — 


1 , : ae C* - + a5 . 


— — 


17). Now each An 
so Degrees; each Augle of « Square 90 Degrees; 


angular Faces hene 


2 w Moywration of Parr h. 


8 N. Of the. Five Reva . 


- A®RÞ6\ WIA 2A Plat > Body, i is a Solid con- 
tained under a certain number of ſimilar and equal 


fee figures. - Only three Sorts of regular” plane 


joined _— can make a ſolid Angle; for 
_— lane An pt Jager are 're vired to make 2 
ol le, an the plane Angles which conſti- 
tüte the ſolig An ple,. muſt Be leſs, when added to- 
| 8. than Por Fight Angles, (Fuclid, XI. and 

g of wg uilateral Triangle is 


and each Angle of a Pentagon rg e ces. 'There- 

fore there can only be ſive regular s, for the 
folid Angles of each muſt conſiſt either of three, four, 
ef Ti les, three Squares, or three Pentagons. 

„The Vectnedron, or equilateral Pyramid, which 

V4 four triangular Pa =" hence all e plane An- 

es about 'any, © one of its fohd Angles make 180 


ces. 
2. The oed ieh has eight equilateral tri- 

2 the plane Angles about any 
one of its ſolid Angles make 240 Degrees. 

3. The Dodecasdron, Which has twelve equilateral 
_pentagonal faces! hence all the Angles about any 
one of its ſglid Angles make 324 Degrees. 

14 The Jcoſardron, which has twenty equilateral 


F; Ip x Faces: hence all the Angles any 
| on 0 


ts ſolid Angles, make 300 Degrees. 
5. The Hexaedrer, or Cube, which has fix equal 
ſquare Faces : hence all the Angles about any one of 
its ſolid Angles make 270 Degrees. 


- Note. Af the fl fees e drawn 
on Paſteboard, 92 cut half through, ſo 


| =_ the Furts may be. turned up and glued together, 


PE 09 AO 
Fn. | - The 


Chap. a. be Five Regular Bodies. 


— 1 2 = - 1 - 4 f 
N * © 0 1 . : 1 
: * 4 „ = o : - N a 4 
tld. 


21H: 


- 


{ | being 1, or Unity. 


1 BY — 2 ee a 5 


ches; 42 the Solidity a 
. 7 0 
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 ATasLy ſhewing the Solidity and Superficies of. the 


; frve Regular Bodies, the ———; 


(7 \ ames of the Bodies, beg. 
1. T 1 4 [7 


| 9 4 | * | 
| d 8 30 . 
Hexsedron 1 es ; 


'F Icoſaedron "Lal 


fund the 25 or 8 TS V. = 
95 Rail Boch, don „ 
5 79 fe wrt, 

1. Mai ply the Cube/of the Len zor a Side of 


the. Body, by the 'Ta dity, And the Product 
ve the e 0 f the od 7. 
1 55 läply the of the- Len gth of a Side of 


y. by — Tabu perde and the Pro- 
1 the e pi the Body. 15 | 


| 0M bn La AP 
N * Side 


. Ter 


is 12 In- 


% 
= 
3 
* N * 
— 2 1 + 4 
* 5 q 
— 


1254 | 4 Figs, Sat. en 
— 4 SEEN 0 

dess of ay 1 3 
e 08 e — 
— 2495791 
1728 Cube of AB | 11785113 

LE? 203.6467 5 264 Solidity. 
TAJ &4 - Wo DUR And, 


- 
" * % 


CThep. 2. the Five Ragular Bodies. 
And, tet multiplied by 1. 7% 
Superfiies, gives 249. 41 531 + 


fictes of et 
2 and Splidity ? 


Ae. IN os wu ; d 88 


3. Let ABCDE th 
vs, each Side 
11 Inches: quired t 


* 


"Us e ee 


4 Let 1 be a Made ER 
whoſe Side is 12 Inches; required the 


and is yr A 
Ip 1 To in 
* ? 


Side — doing, 12.” 


Inches; required the 
Solidity _ duperſi- 
n e ee 

% e 1h) 64:36 
3:13.65 «I > e 
101 4 10 4 \ 
(d on 963 mT: 


* 24 1 1 14. * 


oBt,. the 'tabular | 
EY 


2. Each 8 EN Terracdron i. 3, required its 


$979 4019s Les IG 
1 KT OTOL 8176 Inches, kee 
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6. Let# ABC HIK be a | Dodecaedrot, | each 
Side thereof | RUE io ax ret 

Inches; I the 


Solidi 
| Sie?” 


| a>. . 1324% 8694592 Tithes. Scha. 
CNN Net Ew . : 
ili 94 188 25 2.1 84 ; f, 4 or 
1 "7 142195 An 
8 8 XVII. To | meaſure 0 1 eule, Solid. 
J. you have, any piece of Wood or Stoue that is 
eraggy or nheven, and you deſire to find the So- 

_ lidity, put the Solid into any regular Veſſel, as a 
Tub, .a Ciſtern, or "the like, and pour in as much 
Water as will faſt cover if; then take obt the Solid. 
and meaſure how much the Fall of the Water a gu 
ſo find the Solidity.of wa Part of ; the Velteh.” 

| l 1. Suppoſe Affecelbr 8 or n to 

| be meaſured, and ſuppoſe a cylindrical Tub 32 

Inches Diameter, into Which let the Stone or Wood 
be put, and c d with Water; then, when the 
Solid is 2 Gut, ſuppoſe the Fall of the Water 
14 Inches; Square 32, and 5 the Square by 

+7854, the Product will be. 894.2 the Area of 

the Baſe ; which multiplied b et ove Depth ar Fall 

of the Water, and he Produdt 15 1125 49, Cc. 

which divided by 1728, the Quotient is 95 $1 Feet; 
and ſo much is the ſolid Content __— 

a 93 2. It 


8 


* 


— 


1 
N 
* 
. 
. 
ö 
1 
BY 
__ + 
| 
| 
' 
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2. It is rted that Hiero, King of Sicily, fur- 
niſhed a Workman with a Quantity of Gold to make 
a Crown. When it. came home, he ſuſpected that 
the Workman had uſed a greater Alloy of Silver than 
was neceſlary, in its Compoſition, and, Ar 
Archimedes, a celebrated Mathematician of Syracu/e, 
to di cover the Fraad witheut defacing the Crown. 
He procured a Maſs of Gold and. another of Silver, 
exactly of the ſame Weig ht-wih-the-Crown-;-con- 
eng a if the 8 were of pure Gold, it 
would be 0 Bulk diſplace ane uan- 
tity of War 288 the 61440 0 Ball; and if Teer, it 
would be of equal Bulle, and diſplace an equal Quan- 
tity of 'Water with the ſilver Ball; bug i E 
of the two, it would diſplace an intermediate Quan- 
tity. of Water. 


Now, for Example, ſuppoſe that each of the three | 


_ Maſſes weighed 100 Ounces; and that on immerſing 

them ſeverally in Water, there- laced g 
Quaces of Water by the golden Bail, 9 nces 
the filver, and 6 Qunces, by the 8 7 
comparative Bulks are 5, 9, ENT ht 1 


From 9, .filver, From 6, own, 
Take 6, Crown.” "MY 
50 — ” — 521. hs > Ev, #12. D710 5 IV $1 455 
* {251 . rem. Yrs 1. ren. r 7 


The Sum of theſe Remiitiders 134: [28 12413 


Then 4 100: 3% 75 Qunces f Gold, 
and 4 : 199284 Fenty Wells 


Thais, the Crown. conſiſted of 75 C | of / 
Hot eee FA 507 
tr "i e 2 ak 
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Cap. In. 
Ta: ane or BOARD Ax 
| e ee 


th a „* ͤ ah. = * ** —_ 


— ͤ—— ä YT — * "I 


51. Of Board Maasvas, 
1) find the ſuperficial Content of a Board 
2 | 265.344 #547777, or Plank. ] s 


— 


3 4 

Mess; hs Length by the mean Breadth. 
When the Board is er at one End than 

the other, add the Breadths of the two Ends to- 


| l and take bett the Sum for « mean Bread. 


"\& the Cerpenter's Rule. 


get ia on B d the Breadth in Inches bn A; then 
againſt the Length, in Feet, on B, WTI find the 


Superkcies op: A. in: Pet. wa 
* * N Srele and Compaſſes. TH 


| Extend the Comp aſſes from 12 to the = "> in 
Peet, that Exec & Will reach from, the Brea i 


Inches, to the Superficies i in Feet. 
Example 1. If a Board be 16 Inches broad, dad 13 


42 Feet long; How many Feet are contained in it:? 


Multiply 26 by 13, and the Product is 208; which 
divided by. 12, gives 17 Feet, and 4 remains, which 


is a third Part of a « Foo. 
By 


"65 5 
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Feds + | 
B the Carpenter's Rule. 
. As 12 on B : 16 e A :: 13 en B: 174 on A. 
By Scale and Compaſſes. 


Extend the Compaſſes from 12 to 13, the Length 
in Feet, that Extent will reach from 16, the Breadth 
in Inches, to 174 the Superficies, in Feet. 


Practical Examples. 

2. What is the Value bf a Plank, whoſe Length . 

is 8 Feet 6 Inches, and Breadth throughout 1 Foot 
3 Inches; at 21d. per Foot? © Zxf. 2 Shall: 21d. 

3. Required the Superficies of .a Board, whoſe 

mean Breadth is 1 Foot 2 Inches, and Lehgth 12 


Feet 6 Inches? 4 14 Feet 7 Inches, 


# 


in the Plank? 


4. 1 meaſure an irregular Ma- 
hogany Plank of 44 Feet in Length, I found it ne- 
5 1 meaſure ſeveral Breadths at equal Diſtances 
from each, other, diz, at every two Feet. The 
Breadth of the leſs End was 6 Inches, and that of 
the greater Fad, 1 Foot; the intermediate Breadths 
were 1 Foot, 1 Foot 6 Inches, 2 Feet, 2 Feet, 1 Foot, 
and 2 Feet; How many ſquare Feet were contained 

A 195 Feet;—mean Breadth 11 Feet, found by 
dividing the Sum of the 1 their Number. 

5 Required the Value of 5 oaken Planks at 3d. 


per Fogt, each of them being 175 Feet long; and 


— 


their ſeveral Breadths as follow ; wiz, two of 13% - 


Inches in the Middle, one of 144 Inches in the 


Middle, and the two remaining ones, each 18 Inches 


at the broader 'Endy and 114 Inches at the nar- 
wee „, r tþ 


4 


Ls | FH, — 


3 
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Having tbe Breadth of a reftangular Plank 
given in Inches, to find how much in Length 


will make 4 Foot, er any other affigned 
Ruantity. 


- Divide 144, or the Area to be 3 by the 
Breadth in Inches, and the en will 1 the 
Length in Inches. {418410 © : 


Note. To anſwer the Purpoſe of the above Rule, 
ſome Carpenters* Rules "have alittle Table upon 
them, in the are Form, * 4 Table. oof 


100 5 5 


By this „ Table you are to  andetfand, chat? if 0 "P 
\ Breadth be 1 Inch, the I muſt be 12 Feet if 
2 Tikes, the Length is 6 Feet; if 5 Inches broad, 

e Length is 2 Feet 5 Inches, &c. 

If the Breadth be not contained in the Table on 
! ih Rule, ſhut the Rule, and lock for the Breadth 
in the Line of Board Meaſure, which runs along the 
Rule from the Table of Board Meaſure, and over 
ä it on the oppoſite Side, in the Scale of Inches, 
is the Length required. Thus if che, Breadth be g 
Inches, you will find the Length aii 15 Inches; 
if the Breadth be 11 Inches, you wi DE l 
| a little aboye rg Inches, Ac. | 15 | 


Practical FOE 2 


Example 1. If a Board be 19 Inches broad ; how 


many Inches in Length will make a Foot ? 
. Anſ. 7. 58 Inches. 


5 2. From 


0 
2 
6 


5 
2 
A, 


[4 


— 


» + 


and divide the Sum of the Circumfercnces by their 
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2, From a Mahogany Plank 26 Inches broad, a a 
Yard and a half is to be ent off; what Diſtance from 
the End muſt the Line be ſtruck? ' DN 

Anſ. 74.7692 Inches, or 6.23 Feet. 


* 


* . 


— 


FI. 7he cubemiary Method of meaſuring þ. 
| TIMBER. . | 


TH * | _— — * 
b rr a py_@. — 


= — — —— — 8 _ 


I. Tu x cufomary Method of meaſuring round Tim- 
der, is to 2 the Piece round the Maddie with a - 
String; one fourth Part of this Girt ſquared and 
multiplied by the Length gives the Solidity.— Or, if 
the Piece of Timber be /quared, half the Sum of the 
Breadth and Depth in the Middle is conſidered: as 
the Quarter-girt, and. uſed as above. | 


IL. If the Piece of Timber be very. irregular, 4 
it in ſeveral Places equally diſtant from each other, 


Number, for a mean Circuniference; the Square of 
one Quarter of the mean Circumference, multiplied 
by the Length, will give the Solidit yx. 


' Note. If the Circumference be taken in Inches, 
ap the Length in Feet, divide the lat Product 


A \ 


. | RAN? B's 


OTA ee e 


228 The Menfuration of Timber. Part II. 


III. Osberwiſe by the following Tante for 


megjuting TIMRER. 
UArte1 
irt. Nres. || Girt. Area. | 
Feet, nches.] Feet. 
1 1. ooo 18 2. 250 | 
1.042 || 185 | 2. 376. 
1.085 [19 } 2.506 | 
1. 4 | 195 | 2.640 
1. 174 20 1 2.777 
1.219] 202.917 
1.26521 3.062 
11.313 214 | 3-209 
1.3610 22 3.362 
1.410 | 224 3.516 
1.460 [ 233.573 
1.5110 235 3-833] 
1.5652 [ 24 4. 000 
1.615 | 2 + | 4.168 
1.668 [ 25 4.340% 
1.722 | 254 } 4-516}, 
— | | PPE | 
1.777 [26 (4.694 
7 264 4.876 
1.890 [ 27 | 5-062 
1.948 || 273 | 5-252 
2.006 || 28 5.444 
2.066 |} -28z | 5.640 
174 2.126] 29 | 5-840- 
3 | 2.187 }| 29x 1] 0-044 | 
30 y6.250 
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De Uk of the Tax. 


Multiply the Area S 1p to the Quarter- 
girt in Inches, by the Length of the Piece of Tim- 
ber in Feet, and the Product will be the Solidity. 


1 . By the Carpenter” s Rule. 


Meaſure the Circumference in the Middle of the 
Piece of Timber, and take a Quarter of it in Inches, 
call this the Girt. 

Then ſet 12 on D to the Length in Feet on C, 
and againſt the Girt in Inches on D, you will find 
/ the Content in. Feet on C. 


V. By Scale and Compaſſes. 


Meafure the Circumference in the Middle of the 
Piece of Timber, and take a Quarter of it in Inches. 

Then extend from 12 to this Quarter-girt, that 
Extent will reach from the Length in cet, being 
turned twice over, to the Solidity. 


Note. The Buyer is allowed to take the Girt any 
where between the greater End, and the Middle of 
the Tree, if it taper. 

All Branches, or Boughs, whoſe Quarter-girt is 
not leſs than 6 Inches, are reckoned as Timber ; ; and - 
any Part of the Trunk leſs than 2 Feet i in compaſs 
& not conſidered as Timber. 

An Allowance is generally made to the Buyer on 
account of Bark; thus for Oak, s or A Part of the 

ircumference is deducted; but the Allowance for 
les, of Aſh, Beech, Elm, &c. is a ſmall Matter 

e 3A 


f 
— 


. = d * 
- 

* 4 . 

: * 9 © = 5 , 
* 

9 hy ” * 
9899 
89 

oy % 
. 


Length 1 


f 
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3 

Example 1. If a Piece of ſquared Timber be 2 
Feet 9 Inches we; and 1 Foot 7 Inches broad; 
and the Length 16 Feet 9 Inches, (or, which is the 


ſame my „if the Quarter-girt be 26 Inches, and 
Feet 9 Inches,) how many ſolid: Feet are 


contained therein? 
26 Inches, Quarter-girt. 16.75=16 F eet ꝗ In. 
© ey a | 676 * 


26 
4.2436: $>1:74 — 29050 
28S. 1:1) „ 11725 
1 © 10050 l 
676 Square . 
lev; 144)11323.00(78.63 Feet. 
Zy the Table. 1243 178 % 
N haabage. 
16.75 | 4 —_— 
ws +1 17, OP 460 . 
23470 „ 
N 32858 | 28 rem. 
28164 
4694 


78.6245 Feet. 


Note. The true Content, meaſured as A Parallelo-.. 


pipedon, 5 II, of Chap. 2, is 72. 93 Feet. - See Ex- 
ample 4, page 150. + 


— — 


= That i is, according to the 8 Method of . 


mentioned at the Beginning of this Section. And when the 


Jreadth and Depth of a Piece of Timber are nearly equal, this 


Method is nearly true.—Otherwiſe, The Breadth in the Middle, 


: 


n generally multiplied by the Depth in the Middle, and that Prad! 


the Length. 
n half the Sum of the 
Breadths of the two Ends is the Breadth in the Middle, and 
half the Sum of the Depths of the tio Ends is the Depth in 
the Middle. . 


64 . 
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| "By the Carpenter's Rule. 
e is $I 16} C: : 26 D: 784 an ©: 


By Scale cod Compaſſes 


Extend from 12 to 26, that Extent; bein; rindi 
twice over, will — from 164 Feet to 78; 1 ect. 


| Pratty cal Examples. 


2. The G . of a Piece of ſquared Timber 
is 15 Inches, and the Length 18 Feet, required the 
Solidit 7)? Anf. 281 Feet. 
3. If a Piece of uasted Timber be 25 Inches 
ſquare at the greater End, and 9 Inches ſquare at 
the leſs, (or, which is the ſame Thing, the Quarter- 
irt in the Middle be 17 Inches) and the Length 20 
ect; how many Feet of Timber are contained 
therein ? | Anſ. 40. 13 Feet. 
More. The true Content; meaſured as the Fruſtum 
of a ſquare Pyramid, 5 VII, Chap. II, is 43-101 
Feet. See Example 4, page 176. 
4. If a Piece of ſquared Timber be 32 Inches 


broad and 20 o Inches "oO at the greater End, and 10 


— LA — 


990 


The Quarter · girt Rule never agrees with this, except the 
Dimetfions of a Piece of Timber in the Middle be a true 
Square. 10 every other Caſe, when the Timber is tapering, 
this Rule gives the Content too lirtle; and the Quarter-girt Rule 
is nearer the Truth, until fix Times the Square of the Quarter- 

tirt, be exactly equal to the Sum of the Areas of the two Ends, 
_ - . together with an Area found. by multiplying the Sum of the 

: Breadths of the Ends by the Sum of their Depths; and then 
it is exactly true. Thus, in the Sth Example following, the 
,; Quarter-girt Rule is nearer the Truth than the Rule given in 

is Note : But when a Piece of Timber tapers very little, and 
5 Breadth differs materially from the Depth, the Quarter-girt 
Ne and this d in the Note ſhould 


uſed inſtead thereof. S 
ka ©, . be vo , | 
AT « 


* 7 o 8 _ * 
& 4 U 10 ” | " 9 7 - bo 
* 
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Inches broad 6 Inches deep at the leſs End, (or, 
which is the ſame Thing, the Quarter-girt in the 
Middle be 17; Inches) and the Length 18 Feet; 
how many Feet of Timber are contained therein ? 

| NN &c. Feet. 
- Note. The M Content by 9 I Vp. II, Rule x, 


i Feet. See Exam 176. 
* 3. f a Piece of roun Tuber be TY Inches in 


r or the Quarter-girt be 24 Inches, 
and the Length 18 Feet; how many Feet d Timber 
are contained therein ? Anf. 72 Feet. 


er. The true Content, meaſured as a Cylinder 
by 5 V, Chap. 11, is 91.67 Feet, See Ex. 2, p. 162; 
5. If a Piece of round Timber be 86 Inches i in 
CEN or the Quarter-girt. be 214 Inches, 
and the Length 20 Feet; how many Feet &T imber 
are contained therein 4% 64.2 Feet. 
Note, The true Content, meaſured as a Cylinder, 


18 2 74 Feet. See Example 3 page 162, 
it a Piece of round Timber be 28. 274 Inches 


; — at the leſs End, and 113.0976 


1 Wes in Stent at 155 greater, End, (or, 
"which is the — Thing, the Quarter-girt in the 
Middle be 17.6715 Inches, and the Length 24 Feet; 
* many oy f Timber are es therein ?., 
Anſ. 52.047 Feet. 
"War The ras Conten pgs as the Fruſſum 
of a 75 by $ VIII, Chap.” II, B 74-22 Peer. 14 


age 
A L. 1 Its Piece of Timt et þ 135 Inches in Cip 
ference at the greater nd, \and 32 N 
cumference at leſs End, (or, Which 18 its 5 
Thing, the Quarter girt in the Middle be 21 Inch&) 
and the Length 21 Feet; how _ Feet of 'Pimber 
are contained therein? 7 1 105 64.31 Feet. 
Note. The Ku Content, meaſured as the Fruſtüm 
e & Cone, by & VIII, Chap. II, is 94. 5 Feet. 5 1 


105 9 m many Tolid Feet are Sinan 
whoſe Length is 174 Feet, and Girts = Phe 


i. in the firſt Place 9.43 Feet, in the — 
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in the third 6.15, in the fourth 4.74, and in the 
fifth 3.16 Feet? | A, 42. 52 Feet. 


To Ind how much in Length will make a Foot 
of any ſquared Timber, of equal Thickneſs 
from End to End. 


Divide 1728, the ſolid Inches in a Foot, by * 
Area of the End in Inches, and the Quotient will 
be che Length of a ſolid Foot, in Inches. 


Nete. To anſwer the Purpoſe of the above Rule, 
the Carpenters' Rules ſometimes have a little Table 

on them in the ade << NY 

Timber ata - 


1 ® 
* »„* . ten. th at too tron i ih 


. oſo lolo 
14436016954] 
e 


By this "Table you -are to Wel. that if the 
Side of the Square bear Inch, the Length muſt be 
144 . if 2 Inches be the Side of the Squate, the 
Length muſt be 36 Feet, to make. a ſolid Foot. 
If the Side of the Square be not in the, little Table, 
look for it in the Line of Timber Meaſure, running 
along che Rule from the Table, and againſt it, in 
the Line of Inches, is the Length required. Thus, 
if the Side of the Square be 16 Inches, you will find 
the Length wan 6 inches and Louth, 5. ol 


Prafi cal Examples, 


1 11 Piece of Timber be'18-Inokes ſquare, chow | 
—_— in Length will aan Foot ? | 
| WE eee L zi Inches." 

> If 
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„Asi 2 Piece of Timber be 22 Inches deep. and 
15 Inches broad; how much in Length will make a 
folid Foot ? ; Ai. 5:23 Inches. 


'* SCHOLIUM. _ 


The foregoing Section contains the whole Sub- 
Nance of Timber Meaſuring as practiſed in all Tim- 
ber- yards; and though the Method has been noticed 
as erroneous: by various Writers. for near a- Century 
paſt, it ſill ſtands its Ground; nor does it appear 
probable that it will ſoon be aboliſhed. * 
In meaſuring round Timber by the foregoing Me- 
thod, of taking à Quarter of the Circant rence in 
the Middle, for the Side of a mean Square; it is 


objected. that ĩt. makes the Content cn Lizele, and that 


ſuch Timber ought to be meaſured as a Olinder, or 
"the Oe Content ſhould be increaſed in the Ratio of 
0625 to .07958,. or as 11 $0 14. 
But this Objection i$ anſwered by ſaying, that be- 
- fors the Wood can be ſquared, and made it for Uſe, 
- a great Part of it goes. to waſte in Chips, and there- 
fore the Quantity of round Timber ought to be 
'reckoned no/'more'than what the inſcribed: Square 
will amount to. Now, if the Cireumference be 1, 
the Area of the Section will be. 0/958, the Square 
of the Quarter-girt . 0625, and the Side of the in- 
ſeribed Square . 225 t, the Square of which is .05067. 
Therefore to make the Content by the inſcribed 
Square pe 4 with the cylindrical Content, it 
-onght to be increaſed in the Ratio of '.05067 to 
07958, or to 11, which is a greater Increaſe than 
11 t0 14, aud therefore inſtead of the Content by 
the Quarter-girt being 00 little, it is on this Conſi- 
deration too mu,ͤj. | 
Again, when you take the mean Girt of a Tree, 
it is very probable. that the Tree is not perfectly 
circular in that Place, and the more it differs from a 
Circle the greater the Quarter-girt will be; ſo that 


— 
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if you were to meaſure ſuch a Tree as a. Cylinder, by 
the proper Rule for that Purpoſe, the Content would 
in Reality be too much, on Account of the Error in 
taking the Girt. 

It is likewiſe 'objefted, that in round tapering 
Timber, taking the Side of a Square in the Middle 
of the Piece makes the Content zoo little, and that 
even in a greater Proportion than above. The Au- 
ſwer given to this Obje&ion is, that in almoſt all 

Caſes the greater Eud moſt be cut away till it be of 
the ſame Dimenſions as the leſs End, otherwiſe the 
Timber cannot be fawn into ufeful Materials 5 and 
therefore there is no juſt Reaſon for any Objection 

to the Rule on this Ground; and particularly, as no 
eneral Rule has hithe rto been publiſhed, of ſufficient 
erit, th ſuperſede. the Uſe. "of. the Quarter-girt 


Rule.” 
* Hens, in che Quarto 3 2 8 of his N 
_ ed in 177 o), 7. Ay ea 
* meaTuring 5 imber : 155 © rho 
2 e ie 8 + of the Kip or Circumſe- 
Pence by twice the 12 and the. Product will be 5 
Content (extremely near the Truth).” © 
Dr. Hutton ſays that many Reaf ons may be alledged 
for changing the cuſtom ethod of A 
Timber, an d introducing” pe - ;- mi 
and the cincipatReaſon Þ is, {ſee p. 614 of the Quarto 
Edition 10 his Men/uration) 4 Phe preventin of the 
Sellers” 4 wal ing any- Tricks Wich their Timber. 
dy cutting. Trees into different Lengths, ſo as to 
make them meaſure to more than the whole did; 
for, by the falſe r this may be done in many 
Reſpe as.” Mt. B caftl ves the ſame Problems, 
© fo ſhew the Artifers of may be uſed in mea- 
uring Timber according to the falſe. Method now 
. and the abſolute ; Neceſſity there is for bo- 
Thing it. 
1 47 rather fingular that neither; of theſe Gentle- 
men ſhould perceive, that the very ſame Tricks and 


Artiſces may be 3 Lo r nn 


* 


A N " 
+ 


8 
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Dr. Hetton's Rule be uſed. The Truth of thefe Re- 
marks will eafily appear to thoſe who are'(qualified 
to read the DoRor's Demonſtrations ; and ou -who 


- 


are not, may conſult the following 


Example 1. Dr. Huttin, p. 615, Prob. TV: 


Sy ſing a Tree to 14 Feet at the greater 
Kad. 2 F. ol at. the ;lefs, 2 8 Feet i in the Middle; 
and that the Length be g2 Feet... 


Ras, If this Pret be cur-through; erathy in che 
Middle, the two Parts will meh ſuve to the moſt poſ- 
. the " commen Marhea, and to more nen 


. ** , 7 T #;  ... 6 


EI eee 
A ebe Tee miar, e e, 


ter End meuferes . 
Te fe > = 7 OY * 
ba by 18 s ect ge ow og am; a eech 


** by! .y Ys: cloth? „„ 
fi . whole Tree meaſures — * * 


— 
*. ater And enſures 154-08: Foer, 
End meaſures 32. Feet. 
4 , r +71 ar yn PTY 178 
Som 1 exceeding 
eder by 23.04 Fees boAt: bl + * 


4 © 
* ” 


be * ere 3 ” oh 


-£ 


: 


i, 


The! eater End 1 - 1 157 — * 
x © ! End meufures — 355 65154 Feet. 
if 49s 1450 ee ity * 5 ee de 
the whole, as it #4200 * 
Example 
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Example 2. Dr. Hutton, p. 616, Prob. V. 


Suppoſing a Tree to girt 14 Feet at the greater 
End, 2 Feet at the leſs, and its Length to be 32 
Feet; where muſt it be cut that the Part next the 
greater End may meaſure to more than the whole, 
by the caſlomary Meaſure ? 


Rube. Cut it through (if poſſible). Where the Girt 
is Jof the greateſt, This, according to Dr. Hurton 5 
Rules, will be 73 Feet from the leſs End, and 243 
Feet from the greater” End; and the Girt at 9 


tin dy 8 F or 43 2 Feet. 


| By tbe common Method.” 11 


i» The greater End meaſures; - : 
The Whole * þ mr mad - e Fon: 


— —— — 


| Diff. 711 fo that the 
Part axcoods the whole by 7 Feet. 


In. by " Dr. Hutton's Rule. | - 


NU 


Feet. 


The greater End meaſures - 173.44 Feet. 
The whole Tree a - 163.84 Feet. 


1 $1 $15 * * W + Is 6 — 
Ditz. 9.50 ſo that the 
Pag.expendy the whole by 9.6 Feet. 


© Exanpli 3. Dr. Hutton, p- 617. Prob. VI. 


Suppotng. a Tree to girt 14 Feet at the, greater. 
Endy 1 Nest at the les,” and its Length to be 32 
Feet; where pron be ent that the Part next the 

ater nm may — oye * the ſame as the 


whole, hy the > mary Method ? 

wif be 5 = 1 e 
11 H 

. 80 


2 8 


6 9 | By 
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2 y tbe common Method. - 


27 The g greater End meafures - 128 Feet, 
The whole Tree meaſures. 128 Feet, 
ie above 3 Part is cut off the Length. 


By Dr. Hutzor's Rite: wks 


The greater End meaſures. - 163.839 ” Feet, 
The whele Tree meaſures 163.84 Feet, 
notwithſtanding above 17 Part i s cur off the r * 


en 


| 141 1 199 . 

Tux following vine & mextuing Timber are 
very accurate, provided the Dimenſions can be truly 
—_ ar that the Timber be in the Form of a 
Parallelopipedon, Cylinder Fruſtum of a rectangular 
— .3 a4: Fraſtum bf fa Cone ; but for. the 
Reaſons already given, it is not probable that they 

| will ever be brought i into general . 


—— 


PROBLEM I. . 
7 4 the Sokdi 160 - Timber Seandling, or ed 
Tink ves 7 equat Breach and hickneſs 
- Ne. ü . enn a 15185 1: 
RUHE. 67-5681 


Multi ply the Breadth by the Thickne6, and that 
Product * the Length. 


Thus, you will ad de Aufwer to the erk Eram- 
ple, p. 230, to Re 93 Feet, or 72] Feet 41 Inches. 


, TH AA Ce 


PROBLEM, II. 2 
N) nac at 2 


ri fi the Sir} bi of Pann, paige 
n . PERFEGCTAY ION Si2ds : 139% 


or n $83. Gs RLE. it Pac gt HL 
9 the Square of; wx fond . cee. 
e ung" AS 11. Is 2055 
ntent, to as Gomes 


Dr. — 5 Tee page 
. 0 * 
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Thus, you will find the Anſwer to the 5th Exam 
ple, page 232, to be 91.63 Feet; and the 6th Ex- 
ample 81.62 Feet. 


PROBLEM III. 
To find the 5770 of ſquared Timber, tering reg ularly. 


RULE. 
| Mattiply the Breadth at each End (by che Depth, 
and alſo the Sum of the Breadths by the Sum of the 
Depths. Theſe three Products added together, and 
the Sum multiplied by one · ſixth of the Length, will 


give the Solidity. 
Thus, you will find the F 38: to the 3d Example, 


page 231, to be 43. 101 Feet, and to the 7 Exam- | 


ple Feet. 
. ox | PROBLEM IV. 


To find the "Sokdity of round 2 ing Timber, Zqvi 
the Girt or Circamference of the au Ends 22 
Inches, and the Length in Feet. 


| RULE: ; 
To the s Squares of the two Circumferences add 
the Square of their Sum; multiply this Sum by the 
Length, cut off four Figures from the Right hand 
for Decimals, or move the decimal Peint four Places 
to the Left hand, aud 7 of the ran will de the 
Content. 
Thus, yon will End the Aue to the 7th- Eu- 
ple, page 232, to be 74 38 Feet, Aga me 8th N. 


ampte 92.54 Feet. : 
Note. By taking the firſt Examgle in the Scheler, 
page 236, you · will find 5 er 
The Content of the whole Tree 193-93 1 Feet, 


Oy az 4 


The Content of the greater Fad 158.231 Feet, — 
The Content of _— End 35.729 Veer,” 


Sum 193. g60 equa] 


to the whole very nearly. 
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- 


Or THE MEASURING TRR WORKs OF THE SE- 
NERAL ARTIFICERS RELATING To BUllD- 
ING; AND WHAT METHODS AND CugrToMs 
ARE OBSERVED'IN DOING IT. 

4. en : 


— — — — — 


4 91 Of Canpaerens* and Joiners! Work. 


"HE Ca ter and Joiners' Works, which are 
 meaſ! Srable, are Flooring, IR Roof- 
ing, Wainſcotting, as 7, | 


N * 1 


L are 3 by multiply ing their Breadth . 
1 their Depth, and that Produét by their Eength 
They receive various Names — to the . 
tion in which they are laid to form a Floor; ſuch as 
Trimming Joifts, Common Joiſts, Girders, Binding 
Joi, — 77 Joiſts, and Joiſts. 

ooring, the Dimenſions muſt be taken 

to T extreme Parts, and the Number of Squares of 
roo Feet muſt be calculated from theſe Dimenſions. 
DeduRtions: muſt be made Tor . __ _ 


nes, K. : 


* 
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By Decinpals. 1 By * 
5 5725 5 N 3 5181 
28.5 $7 : 3 
* 28 : 6 
28625 
45800 436 
24450; '; Aa 
Wag . 
Ae 1631.625 Feet. Re 7: 0 2 . 
Squares 16.3162 5 1613127 82 


Facit 16 Squares and 31 Feet. 


Practical Examples. 8 


2. Let a Floor be 53 Feet 6 Inches long, and 47 
Feet 9 Inches broad; hew many Squares are con- 
tained in that Floor? Anſ. 25 Squares 54 Feet, 

3. A Floor being 36 Feet 3 Inches long, and 16 
Feet 6 Inches broad; how many Squares are con- 
tained in it? A õ Squares 98 Feet. 

4. In a naked Floor, the Girder is 1 Foot 2 Inches 
deep, 1 Foot broad, and 20 Feet long; there are 5 
Bridging Joints, whoſe Scantlings (viz. Breadthis an 
Depths) are 3 Inches by 65 Inches, and 20 Feet 
long; 8 Binding Joiſts, whols Lengths are 9 Feet, 
and Scantlings 87 Inches by 4 Inches: The Ceiling | 
Joiſts are 24 in Number, each 6 Feet long, and their 
Scantlings 4 Inches by 2+ Inches. Required the 
Solidity of the whole)? 4, 72 Feet. 

5. Suppoſe a Houſe of three Stories, beſides the 
ground Floor, was to be floored at C. 6 105. per, 
"mo e; the Houſe meaſures. 20 Feet 8 Inches, by 
16 Feet 9 Inches; there are 7 Fire- places, the.Mea-, 
ſures wheregf are, two, each of 6 Feet. by, 4 Feet 
6 Inches; two other, each of 6 Feet' by p t 4, 
Inches ; and two, each of 5 Feet 8 Inches by: 4 Feet, 
$ Inches; and. the ſeventh, 3. Feat > Inches, by 4, 

170 A cet: 


1! 
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Feet: Phe Well- hole for the Stairs is 10 Feet 6 Inches 


by 8 Feet 9: What will the whole come to? 
Anſ. L. 53 135. 34d. 


2. Of Partitioning. - 


Boaxded Partitions are meaſured by the Square in 
the — 5 Manner as Flooring, and Deductions muſt 
be made for Doors and Windows, except they are 
included by Agreement. 

The ſtrongeſt Partitions are thoſe made with framed 
Timber, all the Parts of which are meaſured as in 
Flooring, except the King-poſts, and theſe are of 
the ſame Kind as in Roofing, an Example of which 
will be given in the next Article. 


Practical Examples. 


Examble 1. If a Partition between Rooms be in 
Length, 82 Feet 6 Inches, and in Height 12 Feet 3 
Wat! how many Squares are contained therein! 

RT Auf 10 Squares 10 Feet. 

E 2. If a Partition between Rooms be in 
Length 91 Feet 9 Inches, and its Breadth 11 Feet 
3 18 ; how many Squares are contained in it ? 

. J Anſ. 10 n 32 Feet. 


I; 


„. Roof. 
In Roofing take the whole Length of 'the Timber 


* for the Len of- the Framing, and for the Breadth 


over the Rid . 5 Wall to Wall with a String. 
io Length and Breadth muſt be An together 
for the Content, 
Ri A Rule wy among Workmen chat the Flat 
| of any Lende, and half the Wat thereof, takin within 
the is equal to the Meaſure of the Roof o 


IIs, 
the ſame Houle; Sat this is when che Roof is of a true 
bean | Pitch. 


9 
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Pitch. The Pitch of every Roof ought to be made 


according to its Covering, which in England is Lead, 
Pantiles, Plain- tiles, or Slates. The uſual Pitches, 
are the Pediment Pitch, uſed when the Covering is 
Lead; the perpendicular Height is 3 of the Breadth 
of the Building. The Common, or True Pitch, where 
the Length of the Rafters are 4 of the Breadth of 
the Building; this is ufed when the Covering is Plain- 
tiles. The Gothic Pitch, is when the Length of the 


incipal Rafters is equal to the Breadth of the Build- 


ang, forming an equilateral Triangle : This Pitch is 
uſed when the Covering is of Pantiles. 

In the meaſuring of Roofing for Workmanſhip 
alone, all Holes for Chimney-ſhafts and 23 
are generally deducted. But in meaſuring for Work 
and Materials, they commonly meaſure in, all Sky- 


lights, Luthern- lights, and Holes for the Chunney- 


ſhafts, on account of their Trouble, and Waſte of 
Materials. | 


Example 1. If a Houſe within the Walls be 44 Feet 
6 Inches long, and 18 Feet 3 Inches broad; how 
many Squares of Roofing will cover that Houſe? 


By Decimal. By Duodecimals. 
18.25 1 
44-5 44:6 
— 18: 3 
9125 — 
7300 358. 34. 
7300 4+ 
— 11: 1:6 
Flat 912.125 9:0: 0 
Half 406. ; —— 
— The Flat 812: 12 6 
10002 18 The Half 400 
1 Sum 12118: 


12.18 
© -- . #acit 12 Squares 48 Feet. 


7 > | ' 
M 2 | Practical | 


= — — 
an 
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Practical Examples. 


2. What coſt the Roofing of a Houſe at 108. 6d. 
per Square ; the-Length, within the Walls, being 52 
eet 8 Inches, and the Breadth 30 Feet 6 Inches; 
the Roof being of a true Pitch? 
Anſ. C. 12 128 114d. 
3. The Roof of a Houſe is of a true Pitch; and 
the Houſe meaſures 40 Feet 6 Inches in Length, 
within the Walls, and 20 Feet 6 Inches in Breadth; 
how many Squares of Roofing are contained therein? 
. Anſ. 12.4375. 
Note. All Timbers in a Roof are meaſured in the 
ſame Manner as in Floors, except King-poſts, &c. 
ſuch as A in the annexed Figure, where there is a 
Neceſſity for cutting out parallel Pieces of Wood from 
the Sides, in order that the Ends of the Braces B, 
that come againſt them, may have what the Work- 
men call a Square Butment. To meaſure King-poſts 
for Workmanſhip, take their Breadth and Depth at 
tte wideſt Place, and multiply theſe together, and 
the Product by the Length. 7% find the Quantity of 
Materials, if the | 
Pieces ſawn out 
are 24 Inches 
broad, or up- 
wards, and more 
than 2 F yrs. | 
they are conſi- 
dered as Pieces 
of Timber fit for Uſe. In meaſuring theſe Pieces, 
the ſhorteſt Length muſt 2 be taken, becauſe 
the ſaw ing of them from the King poſt, renders a 
Part of them uſeleſs. The Solidity of theſe Pieces 
muſt be deducted from the Solidity of the King poſt. 
When the Pieces ſawn out are of ſmaller Dimenſions 
than above deſcribed,” the whole Poſt is meaſured as 
ſolid without any Deduction, the Pieces cut out being 
eſteemed of little or no Value. | 
rate * N 4. Let 


, 2 
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4. Let the Tie-beam D, in the above Figure, be 
36 Feet ay, 9 Inches broad, and 1 Foot 2 Inches 
deep; the King-poſt A 11 Feet 6 Inches high, 1 
Foot broad at the Bottom, and- 5 Inches thick; out 
of this Poſt are ſawn two equal Pieces from the 
Sides, each 7 Feet long and 3 Inches broad. The 
Braces B, B; are 7 Feet 6 Inches 2 and 5 Inches 
by 5 Inches ſquare: The Rafters E, E, are 19 Feet 
long, 5 Inches broad, and 10 Inches deep: The 
Struts C, C, are 3 Feet 6 Inches long, 4 Inches 
broad, and 5 Inches deep. Required the Meaſure- 
ment for Workmanſhip, and likewiſe for Materials ? 

aka On Ra x 

* (31: 6: © Solidity of the Tie-beam D. 

\ | 4: 9 :'6 Sclidity of the King-poſt A. 
2: 7: 3 Solidity of the Braces B, B. 

'$. WAS. © 4 Solidity of the Rafters E, E. 
— 11: 


Solidity of the Struts C, C. 


| 3:0: 9 Solidity for Workmanſhip. . 
| 2 5 6 Solidity cut from the King - poſt. 


* : 7 : 3 Solidity for Materials. 
4. Of Wainſeotting, ke. 
Wainſcotting is meaſured bythe Yard Square, con- 

ſiſting of 9 Square Feet. The Dimenſions are taken 

in Feet and Inches; thus, in taking —_— of a 

Room they girt over the Cornice, Swelling Pannels, 

and Mouldings, with a String; and for the Compaſs 

of the Room, they meaſure round the Floor. Doors, 

Window-ſhutters, and ſuch-like, where both Sides 

are planed, are conſidered as Work and half; there-- 

fore in meaſuring 'a Room, they need not be de- 
ducted, but the Room may be meaſured as if there 
were none ; then the Contents of the Dbors and 

Shutters muſt be found, and the half thereof added 

to the Content of the whole Room. 
© hae 2, 1 Windows, 


* 


— 


— 


* 
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Windows, where there are no Shutters, muſt -be 
deducted ; alſo Chimnies, Window-ſeats, Cheek- 
boards, Sopheta-boards, Linings, &c. muſt be mea- 
ſured by themſelves. 
Weather-boarding is meaſured by the Yard Square, 
and ſometimes by the Square. 


Windows are 2 made and valued b 
the Foot Superficial Meaſure, and ſometimes at ſo 
much per Window. When they are meaſured the 
Dimenfions muſt be taken in Feet and Inches, from 
the under Side of the Sill to the upper Side of the 
Top- rail, for the Height; and for the Breadth, from 
outfide to outſide of the Jambs. This Length mul- 
tiplied by the Breadth will be the Superficies. 

Stair-caſes are meaſured by the Foot Superficial, 
and the Dimenſions are taken with a String, girt 
over the R:Jer and Tread, and that Length, or Girt, 

multiplied by the Length of the Step, will give the 
Superficies,, * 3 S. 

The Rail is taken at ſo much per Foot in Length, 
according to the Diameter of the Well-hole; Archi- 
traye String - boards by the Foot Superficial; Brackets 

and Strings at ſo much per Piece, according to the 

Workmanſfip. ; F 

Door-caſes are meaſured by the Foot Superficial, 

and the Dimenſions muſt be. taken with a String, 
irt round the Architrave and inſide of the Jambs, 

r the Breadth ; and ſor the Length, add the Length 

of the two Jambs to the Length of the Cap-piece 
(taking the Breadth of the Opening for the Length) 
the Product of theſe two will be the Superſicies. 

. Frame-doors are meaſured by the Foot, or ſome - 

times by the Yard Square. 5 5 

Modillion Cornices, Coves, &c. are generally 
meaſured by the Foot Superficial. p 
Frontiſpieces are meaſured and valued by the Foot 


Saperſicial, and every Part is meaſured ſeparately, 


vis. Architrave, Frieze, and Cornice. 


ih: Example 


Chap. 4. Carpenters' Mort, &c. 247 
Example 1. If a Room, or Wainſcot, 8 irt 
downwards over the Mouldings, be 15 Feet ꝙ Inches 
high, and 126 Feet 3 Inches in compaſs ; how any 
Yards does that Room contain ? 


' By Duodecimals. * By Decimats. . 
_— 126.25 
126 : 3 15.75 
15:9 — 
N _ 563125 
—— 83375 
126 63125 
63:1 6 12625 
8d 9)1988-4375 E 
91988 2 220.8, 
af 220. 8. 4õ6. 220 Yards $ Feet. 


| Prafiical Examples. 


2: If a Room of Wainſtot be 16 Feet 3 bebe: 
high, and the Compaſs of the. Room 137 Feet 6 
1. ; how many Yards are contained in it? 

Anf. 248 Yards 2 Feet. | 

3. If the Window-ſhutters atiout a Room be 6g 
Feet. 9 Inches broad, and 6 Feet 3 Inches high; : 
how many. Yards are contained therein at Work and 
half? . nf. 72:656 Yards. | 

4. What will the Wainſce of a Room come to 
at 6 Shillings per Square Yard, ſuppoſing che Height 
of the Room, including.the Comes and Mouldings. 
be 12 Feet 6 Inches, and the Compalſs:83 Feet 8 
Inches; three Window-ſhutters, each 7 Feet ö Inches 
by 3 Feet 6 Inches, and the Door 7 Feet by. 3 Feet 
6 Inches; the Shutters and Doors n * 6 
2 Sides are reckoned Work and half? 

| Anſ. £.36 128. 214. 


M 4. 5. A rect- 


4 
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5. Arectangular Room meaſures 129 Feet 6 Inches 
round, and is to be wainſcotted at 38. 6d. per Square 
Yard : Aſter due Allowance for Girt of Cornrce, &c. 
it is 16 Feet 3 Inches high; the Door is 7 Feet by 3 
Feet 9 Inches; the Window-ſhutters,. two Pair, are 
7 Feet 3 Inches by 4 Feet 6 Inches; the Cheek- boards 
round them.come 15 Inches below the Shutters, and 
are 14 Inches in Breadth; the Lining-boards round 
the Door-way are 16 Inches broad; the Door and 
Window-ſhutters being worked on both Sides, are 
reckoned as Work and half, and paid fur accord- 
ingly ; the Chimney 3 Feet 9 Inches by 3 Feet, not 
being engloſed, is to be deducted from the Superficial 
Content of the Room. The Eſtimate of the Charge 
is required f af, L. 43 4. 648, 

* — 8. RE 


$ 


* * 
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6 U. Of BRICKLAYERS' Work. 


| Tek eee e 
q Nee Of Tiling. 


Tiling is meaſured by the Square of 100 Feet, as 
Flooring, Partitioning, and Roofing were in the Car- 

| ters Work; ſo that between the Roofing and 
ing, the Difference will not be much; yet the 
Tiling will be the moſt; for the Bricklayers ſome- 
times will require to have double Meaſure for Hips 
and Vallies. When Gutters are allowed double 
Meaſure, the Way is to meaſure the Length along 
the Ridge - tile, and by that Means the Meaſure of 
the Gutters becomes double; it is uſual alſo to allow 
double Meaſure at the Eaves, ſo much as the Pro- 
jector is over the Plate, which is commonly about 
18 or 20 Inches. f 


* 
" SS ® 


Example 


— 
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- 


Example't. There is a Roof covered with Tiles, 
whoſe Depth on both Sides (with the uſual Allowance 
at the Eaves) is 37 Feet 3 Inches, and the Length 45 
Feet; I demand how many Squares of Tiling are 
contained therein ? x 


By Duodecimals. By Decimals. 
n 89 
37 3 45 
45 0 —_— 

— — 18625 ; 

185 14900 
1 5 2 — — 

11 : 3 16]76.25 
16476: 3 5 


Anſwer, 16 Squares, 76 Feet. 
| Practica Examples. 


Example 2. There is a Roof covered with Tiles, 
whoſe Depth on both Sides (with the Allowance. at 
the Eaves). is 35 Feet 9 Inches, and the Length 43 
Feet 6 Inches; I demand how many Squares of 
Tiling are in the Roof? Anf. 15 Squares 55 Feet. 

3. What will the Tiling a Barn coſt at 21 by 6d. 
per Square, the Length being 43 Feet 40 Inches, 
and Breadth 27 Feet 5 Inches, on the Flat, the Eaves 
projecting 16 Inches on each Side ? | 

5 N 446. C. 24 N. 53d 


1 Of Walling. 


Bricklayers commonly meaſure their Work by the 
Rod Square of 16 Feet and a half; ſo that one Rod 
in ery, 4 and one in Breadth, contain 272.25 Square 
Feet ; for 16.5, multiplied into itſelf, produces 272.25 
Square Feet. But in ſome Places the Cuftom 1s to 
allow 18 Feet to the Rod; that is, 324 Square Feet. 
Ke, N 5 And 


EE 
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And in ſome Places the uſual Way is, to meaſure by 
the Rod of 21 Feet long and 3 Feet high, that is, 63 
Square Feet; and here they never regard the Thick- 
neſs of the Wall in meaſuring, but regulate the Price 
according to the Thickneſs. | 
When you meaſure a Piece of Brick-work, the firſt 
Thing is to enquire by which of theſe * it muſt be 
meaſured; then, having multiplied the Length and 
Breadth in Feet together, divide the Product by the 
proper Diviſor, viz. 272.25; 324; or 63; accord- 
ing to the Meaſure of the Rod, and the Quotient will 
be the Anſwer in Square Rods of that Meaſure. 
But cominonly Brick Walls, that are meaſured by 
the Rod, are to be reduced to a Standard-thickneſs ; 
wiz. of a Brick and a half thick (if it be not agreed 
on the Contrary ;) and to reduce a Wall to Standard- 
The NLE. 


Multiply the Number of ſuperficial Feet that are 
Found to be contained in any Wall by the Number of 
Helf-bricks which that Wall is in Thickneſs; one 
third Part of that Product ſhall be the Content in 
Feet, reduced to the Standard-thickneſs of one Brick 
and a half. 10 | | 

Ex 1. Ia Wall be 72 Feet 6 Inches long, 
and 19 Feet 3 Inches high, and 5 Bricks and a half 
thick; how many Rods of Brick-work are contained 
therein, when redaced to the Standard ? 


* , 
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By Decimal. By Duodecimals. . 
19.25 F. + 1 p* 8 
72.5 + Tan ID 
* 3 
96283 — — 
38980 "648 - 
13475 721 
i a 18 : 1 2 65 
1395-625 9:6: - 
I * — — — R 
— — 199 1 76. 
3)153514875 | 11 
272.2505 17.291018 Rods 3016351 : 10: 1 6. 
239479 272)51 17 + (18 Rods. . 
68.06)216.79(3Quarters|- 2397 
CD —— 
12.61 Feet. 68) 22103 Quarters... 
| 17 Feet. 


| Note. That 68.06 is one-fourth Part of 272. 25. ; 
and 68 is one-fourth of 272. 


In reducing, Feet into Rods, it is uſual to reject 
the odd Parts, and divide only by 272, as is done in 
the ſecond Way of the laſt Example; here the An- 
ſwer is 18 Rods 3 Quarters and 17 Feet; about 44 Feet 
more than by the firſt Way, where it is done deci- 
— Aly « Difference too trifling to be conſidered in | 

ce. 
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To F wn, prop er Diolfers for bringing the 

Anfwer in * eet, or Rods, of. the Standard 

Thickneſs ;- without multiplying the Super- 
N the Number of Half Bricks, &c. 


Divide "1 * Number of Half brieks in 12, by 
the Number of Half-bricks in the Thickneſs, the 
Quotient will be a Diviſor, which will give the An- 
4 in Feet. But if you would have a Diviſor to 

— Anſwer in Rods at once, multiply 272 by 
wifor found for Feet, and the Product will be 
- a Divifor. for Rods; as in the following Table. 


| EW" Diviſors Diviſors f 
The Thickneſs for the 3 _ 
| of the Wall, | Anſwer ie Rod 

f x in Feet. | * | 
II Briek I.5 408. 
Brick | 1. 272. 
1 Bricks 75 204. 
I 2 Bricks 6 1163.2 
48. *Bricks | <5 136. | 
4 32 Bricks 4285 [116.6 
„e Bricks _j 375 102 | 
2 zBricks | +2727. | L 


— | 
1 88 © By Stale and Compuſs. 


Extend the 2 es from the tabular DivNor 
ainſt the hicknefs, to the Lenpth of the 


all, that ne will reach * eadth to 
| ; the 1 V 


GS - | 2 Or 
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Or by the Carpenters' Rule. 


As the tabular Diviſor, againſt the Thickneſs of 
the Wall, is to the Length of the Wall; ſo is the 
Breadth to the Content. 

Taking the preceding Example, extend the Com- 


paſſes from 74.17 to 72.5, that Extent will reach 
from 19.25 to 1842 Rods. 


| By the Carpenters Rule | 
der ry. 8 1 


74.17 : 72.5 :: 19.25 : 182. 8 | | 
The Dimenſions of a Building are generally taken i: 


by meaſuring half round the Outſide, and half round 11 
the Inſide, fr the whole Length of the Wall; this 11 
Length being multiplied by the Height gives the Pi 
Superficies. And to reduce it to the Standard Thick - * 
neſs, &c. proceed as above. All the Vacuities, ſuch o 
as Doors, Windows, Window-backs, &c. muſt be . 
deducted. | x | 

To meaſure any Arched-way, Arched-window, or 
Door, &c. take the Height of the Window, or 
Door, from the Crown or Middle of the Arch, to 

the Bottom or Sill; and [likewiſe from the Bottom or 

Sill to the Spring of the Arch, that is, where the 
Arch begins to turn. Then to the latter Height add 
twice the former, and multiply the Sum by the Width 
of the Window, Door, &c. and 4 of the Product will 
be the Area, ſufficiently near for Practice. 


Prafical Examples. 


2. If a Wall be 245 Feet 9 Inches long, 16 Feet 

6 Inches high, and two Bricks and a half thick; 
how many Rods of Brick-work are contained therein, 
when reduced to the Standard Thickneſs ? | 


Anſ. 24 Rods 3 Quarters 24 Feet. 
3. How 
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3. How many Rods are contained in a Wall 63+ 
Feet long, 14 Feet 11 Inches high, and 2+ Bricks 
in Thickneſs, when reduced to the Standard ? 

|  Hnf. 5 Rods 218 Feet. 
4. A triangular Gable-end is raiſed to the Height 
of 15, Feet above the End-wall of a Houſe, whoſe - 
Width is 45 Feet, and the Thickneſs of the Wall is 
2+ Bricks; required the Content in Rods at Standard 
Thickneſs ? | Auſ. 2 Rods 18 Feet. 

5. Admit the End-wall of a Houſe to be 28 Feet 
10 Inches in Breadth, and the Height of the Roof 
from the Ground 55 Feet 8 Inches, the Gable (or 
triangular Part above the Side- walls) to riſe 42 
Courſes of Bricks, reckoning 4 Courſes to a Foot; 
and that 20 Feet high be 2+ Bricks thick, 20 Feet 
more 2 Bricks thick, and the remaining 15 Feet 8 
Inches, 1+ Brick thick; what will the Work come to 
at. C. 5 16s. per Rod, the Gable being one Brick in 

Thickpeſs? Anſ. £43 138, 51d. 


3. Of Chimmics.. 


If you are to meaſure a Chimney ſtanding by itſelf, * 
without any Party-wall deing adjoined, then girt it 
about for the Length, and the Height of the Story 
is: the Breadth ; the Thickneſs muſt be the ſame as 
the Jambs are of, provided that the Chimney be 
wrought upright from the Mantle-tree to the Ceiling, 
not deducting any thing for the Vacancy between 

Floor (or Hearth} and the Mantle-tree, becauſe of 
the Gatherings of the Breaſt and Wings, to make 
room for the Hearth in the next Story. 

If the Chimney- back be a Party-wall, and the Wall 

| be. meaſured by itſelf, then you muſt meaſure the 
Depth of the two Jambs, and the Length of the - 
Breaſt for a Length, and the Height of the Story for 

the Breadth, at the fame Thickneſs your Jambs 


were of. | 


% 
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When you meaſure Chimney-ſhafts, viz. that Part 
which appears above the Roof, girt them with a Line 
round about the leaſt Place of them, for the —_ 
and take the Height for the Breadth: And if they 
be four Inches thick, then you muſt ſet down their 
Thickneſs at one Brick-work ; but if they be ov 
9 Inches thick (as ſometimes they are, when they 
ſtand high and alone above the Roof,) then you muſt 
account your Thickneſs 14 Brick, in Conſideration 
of Plaſtering, and the Trouble in Scaffolding. 

It is cuſtomary, in moſt Places, to allow double 
Meaſure for Chimnies. | | 


Example 1. Sup- 

ſe the Figure, — 
ABCDEFGHIK, — — 
to be a Chimney - EER | 
that hath a double B = = 'C 
Funnel towards 2 I 
the Top, and a dou- ||| — half 


= Shaft, A BC. 
hen fappoſe in 
the Parlour, the 
Breaſt IL and the 
two jambs HI and 
LK to meaſure 18 
Feet 9 Inches, and 
the Height of the | 
Room F, or Ia, F 

to be 12 Feet 6 44 


1 
1 


— 


1 

uw = 
=— IQ 
& 


* 


Inches ;—in the II | 
firſt Floor let te Itiku TW 
Breaſt and the two MP mo! 
Jambs, vir. 4 8, EI Til 
Fer 14 Feet 6 tt __ = 

ches, and the — 


Height aD, be 
9 ect ;—in the 
econd Flqor let H 
the Breaſt and the 
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Height cB be 7 Feet;—above the Roof, let the 
Compaſs of the Shaft ABC be 13 Feet 9 Inches, and 
its Height AB 6 Feet 6 Inches; laſtly, let the Length 
of the middle Partition, which parts the Funnels, be 
12 Feet, and its 'Thickneſs 1 Foot 3 Inches: How 
many Rods of Brick-work, Standard Meaſure, are 
contained in the Chimney, allowing double Mea- 


ſure? 
: F. I. F. J. 
1. 192298 E433 
12: 6 12: - 
225 2-0 I5:0 Partition. 
9:4:6 wo 
— F. I., ts. 34, 
FGHE 234 : 4: 6 234: 4: 6 Parlour. 
yo? — 130: 6: Firſt Floor 
3 71: 9: — Sec. Floor. 
a. 3 hes 89 : 4 % Shaft. 
9 — 15: : - Partition. 


Da EB 130: 6 Feet 541 : - : Sum. 


. I. Feet 1082: -: - Double. - 


- 3. 10 : 3 * 7 
ee 272)1082(3 Rods. ? 
Bc C4 21:9 | 68)266(3 Quarters. 
W. 62 Feet. 
| 13:9. „n 71 | 
* 46 2 6 284 by 
= : 6 62 Feet, .admittin 
. 1026 the common . Thickgels 
12 — — to be Iz Brick. Seu 
ABC 89: 4:6 * 8 


Note. This Chimney being meaſured as if it were 
ſolid, no Vacuity, or Opening, for the Fire · place, 


8 
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in any of the Floors, is drawn in the above Figure, 
Alſo, the Jambs HIFa, LE G5, are ſuppoſed to be 
perpendicular to the Breaſt IL, viz. HIL and ILK 
are right Angles; the ſame muſt be obſerved in-the 
other two Floors, 


Example 2. Suppoſe the Breadth IL of the Breaft 
of a Chimney, not ſtanding in an Angle, to be 7 
Feet 3 Inches, the Depth HI or LK of the Jambs 
J Bricks thick; the Height of the Room Ia 14 Feet 
6 Inches; the Vacuity for the Fire-place 4 high, 
3 Feet 6 Inches wide, and 3 Bricks deep. he 
Chimney. and Fire-place in each of the other two 
Rooms are of the ſame Dimenſions, but the Height 
of the Room aD is 12 Feet; and the Jamb B, 
which is the ſame Height as the Story, 10 Feet 6 
Inches. The Shaft BA ſtands 6 Feet above the 
Roof, and its Compaſs is 10 Feet; alſo its Thicke - 


neſs is eſtimated at 1+ Brick: How many Rods of j 
Brick-work Standard Thickneſs, allowing double | 
| Meaſure, are contained in the Chimney, deducting qi 


the three Fire- places? | 3 I 
% 3 Rods 3 Quarters 5 Feet. 


* ” \ > Ge” > 


FS III. Of PLASTERERS' Work. 


HE Plafterers* Works are principally of two WA 
Kinds; namely, 1. plaſtering upon Laths, called 
Ceiling, and 2. plaſtering upon Walls, or Partitions Wil 
made of framed Timber, called Rendering. In 1 
plaſtering upon Walls, no Deductions are made ex- if 
cept for Doors, Windows, &c.; but in plaſtering i 
Timber Partitions, in large Warehouſes, &c. where 
ſeveral of the Braces and larger Timbers project from 
the Plaſtering, a fifth Part is commonly deduced. 
Plaſtering between theſe Timbefs is generally called 
Rendering between Quarters, 
_ Whitening and Colouring are meaſured in the 
fame Manner as Plaſtering: As in rendering be- 
rween 


o 
= _ — 3 
— — _ 4 * = 


% 


* 
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tween theſe projecting Timbers one-fifth Part is de- 
duRted, ſo in colouring, it will be neceſſary to add 
one-fourth or one - fifth of the Whole, for the Trouble 
of colouring the Projections. 

Plaſterers Work is meaſured by the Yard Square, 
conſiſting of 9 Square Feet. In Arches, the Girt 

round them, multiplied by the Length, will give 
the Superficies. 


Example 1, If a Ceiling be 59 Feet 9 Inches long, 
and 24 Feet 6 Inches broad; BE many Yards does 


that Ceiling contain? 
Y Duodecimali. By Decimall. 
N l. 59.75 
i 39: 9 24-5, 
"24 : 6 : 
2 23900 
11 | 11950 
9 :10+ 6 © — — | 
4-4 18 1 9)1463:875 Feet. 
— — — — — J—_ Fl 
9) 146 ; 10:6 Anſwer 162.65 Yards. 


162 Yards 5 Feet. 
Practical Examples. 


- Bnample 3. If the Partitions between Robms be 
141 Feet 6 Inches about, and 11 Feet 3 Inches high; 
how many Yards are in thoſe Partitions ? 8 

e HAnſ. 176.87 Inches. 

_ 4. What will be the Expence of plaſtering a Ceil- 
ing, at 115d. per Yard, ſuppoſing the Length 22 
Feet 7 Inches, and Breadth 13 Feet 11 Inches? 

e Anſ..L.1 13. 55d. 
4. There is a Partition which meaſures 234 Feet 8 | 

Inches round, and*14 Feet 6 Inches high; this Parti- , 
tion is rendered between Quarters, that is, it is made ] 
of framed Timber, and the Interſtices are filled vp _ | wy 

| g ta 
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Lath and Plaſtering. The Laching and Plaſtering 

will be 8d. per Yard, and the Whitening 2d. per 

Yard, what will the Whole come to? , 24 
Anſ. C. 13 175: 24d. 

5. The Length of a Room 4 £ hs Inches, 
Breadth 13 Feet 2 Inches, and Height 9 Feet 3 
Inches to the under Side of the Cornice, which pro- 
Jes 5 Inches from the Wall, on the upper Part next 
the Ceiling ; required the Quantity of rendering and 

aftering, there being no Deductions but for one 

r, the Size whereof is 7 Feet by 47 
Hnfe. 53 Yards 5 Feet of Rendering, and 

OE 18 Yards 5 Feet of Ceiling. 

6. The circular vaulted Roof of a Church mea- 
ſures 105 Feet 6 Inches in the Arch, and 275 Feet 
5 Inches in Length; what will the plaſtering come 
do at 18. per Yard? _ 4 


- 
pany 1 4 3 


5 $IV. 07 Paix rzxs' Work. 


15 taking the Dimenſions of Painters' Wark 
1 ts the ſame as that pf Joiners, by girting over 
the Mouldings and ſwelling Pannels in taking the 
Height; and 3 it is but reaſonable that they ſhould be 
id for that on which their Time and Colour are 
oth expended. The Dimenſions thus taken, the 
caſting up, and reducing Feet into Yards, is altoge- 
ther He {ame as the Joiners' Work; but the Painter 
never requires Work and half, but reckons his Work 
once, twice, or. thrice coloured over, Only take 
Notice, that Window-lights, Window-bars, . Caſe» 
ments, and ſuch-like. Things, they do at ſo much 
r 1204 1 
10 18 | 1 

" Example 1. If a Room be painted, whoſe Height 
(being girt over the Mouldings) is 16 Feet 6 Inches, 
and' <> Compaſs of the Room g7*Feet 9 Inches; 
how many Yards are in that Room? N 


bs *. « , $ 2 By ; 


Af £450 379 39% | 


- 
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By 1 y Decimals, 
r e e 00S, 
16 : 6 106.5 
| | 
e 1488875 
n . | | 580650 
. 48 10: 6 ee hn 
901612; 10 n 9)161 2-875 


Facit'179 Yards 2 Feet, nearly, 


"IF : , 


3-1” Proflical Examples.” 


6 * oy 
— 


2 A Gentleman had a Room painted at 81d. per 
Vard, the Meaſure whereof is as follows: the Height 
_1T Feet” 7 Inches, the Compaſt 74 Feet 10 Inches, 
the Door 7 Feet 6 Inches by 3 Feet 9 Inches; five 
._  Window-lhutters, each 6 Feet 8 Inches by 3 Feet 4 

- Tyches,. the Breaks in the Windows 14 Inches deep 
RE 8 Feet high; the Opening for the Chimney 6 


ters and Poors are coloured on both Sides; What 
Vill che Whole come to) Af: C. 4 G8. lid. 
. 3 Sup ſe x Room were to be painted, and that 
_ +R#Lengyh is 24 Feet 6 Inches; Breadth 16 Feet 3 
Inches, and Hehe 12 Feet q Inches; alſo. the Size 
.. of the popes ect by. 3 Feet 6 Inches, and the 
* Size of the Window-ſhatters to each of the Win- 
does, there being two, is 7 Feet 9 Inches by 3 Feet 
6 Tnches ; but the Breaks of the Whidows themſelves 
are g Feet 6 Inches high, and 1 Foot 3 Inches deep; 
what will be the Expence of giving it 3 Coats, at 
zd. per Yard each; the Size of the Fire - place to be 
deducted, being 5 Feet by 5 Feet 6 Inches ? 


A4 C. % 1948 
0 


1 
* - 


Inches by 5 Feet, to be deétläcted; the Shut. 
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S V. Of Grazuns“ Work, 


1. A 2 IERS take . 88 in Feet, 

Inches, and Eighths or Tenths, or elſe in Feet 
and hundredth Parts of a Foot, and eſtimate their 
Work by the Square-foot. 

Windows are ſometimes meaſured by taking the 

imenſions of one Pane, and multiplying its Super- 

ficies by the Number of Panes. But more generally, 

they meaſure the Length and Breadth of the Win- 

dow over all the Panes and their Frames, for the 
Length and Breadth of the Glazing. 

Circular or oval Windows, as Fan- lights, &c. — - 
meaſured as if they were ſquare, taking for their 
Dimenſions the greateſt Length and Breadth; as a 
Compenſation for the Waſte of Glaſs, and Labour i in 
cutting it to the neceſſary Forms. | 


Plumbers Work is rated at ſo much per Pound, or 
the Hundred- weight of 112 Pound. 

1 uſed in Roofing, Guttering, &c. weighs 

to 12 Pound per Square Foot, according to 

de 11 lekneſs. And, a Pipe of an Inch Bore 1 ́ — 


commonly 3-07 14 Pound per Yard in Length. 
- Example 1. If a Pan# "Glaſs be 4 Feet 8.Inches 


and; 3 ters long, and 1 Foot 4 Inches abd 1 
1 75 Pen; how Feet of Glaſs are in Ga: 


'Þ 1 By Decinall. 


4% ?6 
1.354 


18916 
23645 


14187 
4729 


6.403066 
Inches. 
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Practical Examples. 


Example 2. If there be 8 Panes of Glaſs, each 4 
Feet 7 Inches 3 Quarters long, and 1 Foot 5 Inches 
1 Quarter broad ; how many Feet of Glaſs are con- 
tained in the ſaid 8 Panes? 4 3 Feet 5 Inches. 

3. I there be 16 Panes of lag each 4 Feet 5 
Inches and a half long, and 1 Foot 4 Inches 3 Quar- 
ters broad ; how many Feet of Glaſs are. contained 
in them? | Anſ. 99 Feet 6 Inches. 

4. If a Window be 7 Feet 3 Inches high, and 3 
Feet 5 Inches broad; how many Square Feet of 
Glazing are contained therein? | 
| ' Anſ. 24 Feet 9 Inches. 
5. There is a Houſe with three Tiers of Windows, 
7 ina Tier; the Height of the firft Tier is 6 Feet 
11 Inches, of the ſecond 5 Feet 4 Inches, and of the 
third 4 Feet 3 Inches; the Breadth of each Window 
is 3 Feet 6 Inches; what will the Glazing ccme to 
at 144d. per Foot? An . 24 88. 54d. 
©. 6. What will the Glazing a triangular Sky-light 
come to at 10d. per Foot; the Baſe being 12 Feet 
6 Inches long, and the perpendicular Height 16 
Feet g Inches, A . 4 78. 23d. 

7. What is the Area of ag elliptical Fan-light, of 
14 Feet 6 Inches in Leng&p and 4 Feet 9 Inches in 
Breadth? Anf, 68 Feet 10 Inches. 

'B. What coft the Covering and Guttering a Rocf 
with Lead, at 18s. per Hundred-weight ; the Length 
of the Roof being 43 Feet, and the Girt over it 32 
© Feet; the Guttering being 57 Feet in Length and 
2 Feet in Breadth ; admitting a Square Foot of Lead 


do weigh 82 Pound? A. L. 104 158. 33d. 


Fo etch WY 


- 
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$ VI. Of Masons' Work. 


ASONS meaſure their Work ſometimes by 

the Foot ſolid, ſometimes by the Foot ſuper- 
ficial, and ſometimes by the Foot in length. In 
taking Dimenſions they girt all their Mouldings as 
Joiners do. 

The Solids conſiſt of Blocks of Marble, Stone, 
Pillars, Columns, &c. The Superficies aie Pave- 
ments, Slabs, Chimney-pieces, &c. | 

Maſons reckon all ſuch Stones as are above 2 Inches 
thick, at ſo much per Foot, ſolid Meaſure. And, 
for the Workmanſhip, they meaſure the Superficies 
S _ Part of the Stone which appears without the 


Example 1. If a Wall be 9) Feet 5 Inches long, 
- 18 Feet 3 Inches high, and 2 Feet 3 Inches thick; 
how many ſolid Feet are contained in that Wall? 


1 By Duodeci mala. | By Decimals. 
8 | 
97 : 5 Length, 97.47 
18 : 3 Breadth or Helght. 168.25 
776 SETS 487085 
97 E . | 194874 
24: 43 3 779336 

6: 0:0 | 67417 
1 6:0 _ — 
— | 1977.8602z5 
1777 : 10: 3 Superficies. i 2.25 
3 Thickneſs. — 6 | 

— | | 888930125 
$555 © $56... 355572050 
. 444: 5:6:9 | - 355572050 
4200 : 2: © : 9 Solidity. 4000. 1855625 
Practical 
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Practical Examples. 


Example 2. If a Wall be 107 Feet 9g Inches long, 
and 20 Feet 6 Inches high; how many ſuperficial 
Feet are contained therein ? | 

| | An. 2208 Feet 10 Inches. 

3. If a Wall be 112 Feet 3 Inches long, and 16 

Feet 6 Inches high; how many ſuperficial Rods of 
63 ſquare Feet each, are contained therein? 
An,. 29 Rods 25 Feet. 

4- What is a Marble Slab worth, whoſe Length 

is 5 Feet 7 Inches, and Breadth 1 Foot 10 Inches, at 
6s. per Foot ſuperficial?  Arſ. L. 3 1s. fd. 


TO 


N $ VI. Of Paviogs' Work. 


DIAVIORS' Work is meaſured by the Square 
| Yard, conſiſting of 9 Square Feet. The Super- 

kcies is found by muluplying the Length by the 

Breadth. | n | 


. 4 

Example 1. What coſt the Paving a Foot-path at I 
38. 4d. per Yard; the Length being 35 Feet 4 Inches, | 

and Breadth 8 Feet 3 Inches? F; at 

th 

5; 

re 


By Decimal:, By Duadecimalz. 
35-3333 ce. 
81 
282.6666 a ) 
$.8333 
— 


9) 91.4% Kc. NN 
1. 44; is 332.3885 % 33 44 „D «oth 


| 2— I . 
C. 5.3981 ur ener 
20 3 oA ard o 1 133 
* | 6=+of 3 Feer-o- 8 2 38 
4. 7.9620 —— — 
5 12 neee 4 7 114.21 
. . %%/ 2.4.4 eil en 
„ 59 nen hebt gigen tt HA 
r 61 ND POT. $ 76 J 
2.1760 1 


2903: 100 9 64 


15 Anſwer, C. 5 75. 7 T1 . 8 


 Praffical e 
nad „ur Pr 


2. What will the bee Goate- yard come to 5 
38. 4d. per Yard;. the Length 3 24 Feet 5 Inchts, 
and Breadth 12 2 DES 5 22 ga 
3, What will be "Ii 
angular Court- yard, its 12 being 6 62. Fe 143 
Inches: and Breadth 44 Feet 5 Inchen; and in which 
there is laid | a Foot- path the whole: o 1 
5 Feet broad, with flat Stones at 30. per Yards, 
reſt being pores: with Pebbles ac: as.6&. per Vande: 1 
. _— = t 


Au. L. 39 118. . 


$5, * 


— 
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hr GAUGING: 2 


pi 


” _e—onm—— „, —— - 


. Art of n and 5M 


e Qontents aſ all Sorts of Veſſels, in Gallons, 
| — Gre bee _ as Caſks, Brewers Veſſels, 


&. | | 
Re . 0 . tie 


—_ YT "CUT", —— — — — 
wv > 5 4 1 * : 
„ 


„ 3 Qf be. SLIDING Kol. 


The Sliding Rule is an Inflrunient; particularly 
. uſeful in Gauging, made generally of Box, in the 
Form of a, Parallelopipedon. There are various 
2 but the moſt convenient, or at leaſt that which 
moſt uſed in the Excife, was invented by Mr. 
ie „ Collector of the Exciſe. 
1. The Line, marked A, on the Face of this Rule, 
f called Gunter”s Line, and is numbered 1. 2, 3. 4. 
; i0. At Zi 50442 is a Braſs Pin, marked 
Mz: gr TR gaifying the cubic Inches in a Buſhel of 
Malek 4285 1, andther:Brafs Pin, marked A,, fig- 
dhe Number of:. cubic. Inches in a Gallon 
f 3 1 7 1909 1139 9 
doi ei Line marked. B is n the Slide, . is 
divided ectly in the fame Manner as that marked 
A ${thefe 4s anpther Slide B, which is. uſed along 
web this) the two Braſs Ends ate then, placed to- 
gethok;jind: ſo malce a double Radius numbered from 
| 2 Left-hand towards the Right. At 231, on the 


ung Rules of this Kind, very accurately made, may 
_ **efirs. " pap , Mathematical Inſtrument Makers, 


3 A . 2 ſecond 
& " —— ws. rr. 8 þ | ; 
g -4 2 * 8 * 


vl 2 125 
r 


% a_— +. ww 7 as lad EE OEACISD_ SS S238 
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ſecond Radius, is a Braſs Pin, marked W, fignifying 
the cubic Inches in a Gallon of Wine; at 314 is 
another Braſs Pin, marked C, ſignifying the Cir- 
cumference of a Circle whoſe Diameter 1s 1. The 
Manner of reading, and uſing theſe Lines, is exactly 
the ſame as the Lines A and B, deſcribed in Chap. XI, 
Page 53, &C. | 2 

3. The Back of the firſt. Radius, or Slide, marked B, 

contains the Diviſors for Ale, Wine, Maſh-tun Gallons, 
. Green Starch, Dry Starch, Hard Soap. _ Hard 

oap cold, Green Soft Soap, White Soft Soap, Flint Glaſ, 
8 as in de Table — following: its 
Back of the ſecond Radius, or Slide, marked B, contains 
the Gauge-points correſpondent to theſe Diviſors, 
where S ſtands for Squares, and C for Circles. 

4. The Line M.D on the Rule, ſignifying Malt 
Depth, is a Line of Numbers beginning at 2150.42, 
and is numbered from the Left to the Right-hand 
2. 10. 9. 8. 7. 6. 5. 4. 3. This Line is uſed in Malt 
Ganging. ! t 2 | 

5. The two Slides, B, juſt deſcribed, are always 
uſed together, either with the Line A; MED ; or 
the Line D, which is on the oppoſite Face of the 
Rule to that already deſcribed. This Line is num- 
bered from the Left- hand towards the Right 1. 2. 3. 
31. 32., Which 4s at the Right-hand End; it is then 
continued from the Left- hand End of the other Edge 
of the Rule 3206 . 6. 7. 8. 9. 10. At 17.15 is a 
Braſs Pin marlgd W G, ſipnifying- the circular 
Gauge-point for Wine Gallons. At 18.95 is a Braſs 
Pin marked AG for Ale Gallons. At 46.37 Ms 
ſignifies the Square Gauge-point for Malt Buſhels. 
At 52.3 MR fignifies the round, or circular Gauge- 
point for Malt Buſhels. The Line D on this Rule 
is of the ſame N b 92 marked D on the 
Carpenter's Rule, deſcribed in Chap. XI, L 
Th: Line A and che two Slides B — uſed ty 
ſor performing MENTS Diviſion,. Proportion, 
. &c.; and the Line D, and the ſame Slides B, are 
uſed. together for —_— the Squate Root, &c. 
2 


* 9 5 6. The 


* 


— 


- 


10, Kr. to 100; the latter is 
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6. The other two Slides belo to this Rule 
are marked C, and are divided in t Manner, 
and uſed » like the Slides B. The Back of 
the firſt Radius, or Slide, marked C, (is divided, next 
| [the Edge, into Inches, and numbered from the Left- 
Sand towards the Right 1. 2. 3. 4. Kc. and theſe 
| Inches are again divided into ten equal Parts. The 
- ſecond Line is marked Spheroid, and is numbered 
from the Left-hand towards the Right 1. 2. 3. 4. 
5. 6. 7. The third Line is marked Second Yariety, 
and is numbered 1. 2. 3. 4-5. (. Theſe Lines are 
uſted, with the Scale of Inches, for finding a mean 
Diameter ; ſee Prob. X. following. 

The third and fourth Variety are omitted on this 
Slide, and with good Reaſon, for it is voy probable 
that there never was a Caſk made reſembling either 

f theſe Forms,—-The Back of the Radius, or 

lids, marked C, contains ſeveral Factors for reducing 
Goods of one Denomination to their equivalent lrg 
lue in thoſe of another. Thus X to VI 6. 
hes: that to reduce /frong Beer at 88. per Barre 
Beer at 15. 4d. you muſt multi by 6. VI. 
to X. 17 f 6 e Is. 4d. 
per Barrel to ſtron 1 r Barrel you muſt 
Gow 4 by * 16 4 to X. 2 * ſignifies that 27 is 
HR MoltipNer for Cider at 46. per Barrel 


two MC C, juſt d 
3 with the Lines on 


„ are always 
Role marked 


Bonk Standing; and Seg. L. or 
8 


Segments ying ; for. ullaging Caſks. 'The 


former of theſe Lines is numbered 1. 2. 4. 5. 6. 


7. 8, which ſtands at the Right-hand End; it then 
goes on from the Left-hand on the other Edge 8. 9. 
numbered in a fimilar 


Chap. 5. Of Gaugog, 269 
| PROBLEM T. 
To find the ſeveral Multipliers, Divifors, and 
Gauge-points, belonging to the ſeveral Mea- 
ſures now uſed in England, 
For Square Figures, the following Maltipliers and 
Diviſors are to be uſed. | g 4 1 
282) 1.0000(.003546 Multiplier for Ale Gallons. 
231)1.0000(.004329 Multiplier for Wine Gallons. 
268.8)1.000(.0037202 M ne for Malt. Gallons. 
2150.42) 1.000(.00046502 Multipl. for 1 
227)1.000(.00405 Multiplier for Maſh- tun G Mons. 
S8o, if the ſolid Inches in any Veſſel be multiplied 
by the ſaid Multipliers, the Product will be Gallons 
in the reſpeRive Meaſures; or dividing by the Di- 
viſors 28z; 231; or 268.8; the Quotient will like- 
wiſe be Gallons. 
Note. That 282:folid Inches is a Gallon of Ale or 
Beer-meaſure ; 231 ſolid Inches is a Gallon of Wine- 


meaſure ; 268.8 ſolid Inches is a Gallon, and 2150.42 

ſolid Inches is a Buſhel of Malt, or Corn-meaſure. 
For circular Areas, the. following Multipliers and 

Diviſors are to be uſed. . 5 

23170765 398(.002785 Multiplier for Ale Gallons. 

'231).785398(:003399 Multiplier for Wine Gallons, 

-785398)282.(359.05 Diviſor for Ale Gallons. 

+785398)2z31:{294.12 Diviſor for Wine Gallans. 

-785 398)2150.42(27 38. Diviſor for Corn Buſhels. 

The Square Root of the Diviſor is the'Gauge-point. 


| . Ale-meaſure, is 16.79 
N Wine-meaſure, is 1 ay * 
— for Squarer in © Þ Nalebuſel, is + 37 
The Gauge-point ( Ale-meafure, is 18.95 

for circular Fi- 4 Wine-meaſace, is 17.15 
 gurev in (. Malt-buſhel, is 3 


And thus the Numbers in the following Table were» - 


N. 3. A TABLE 


Part II. 


1 


| 


bþ6'6 gÞ*B8 
8 * 54 
69-8 '$3'E 
qi*L 989 
99 9 6˙9 
88˙9 9 ˙9 
£3 % 9 
81˙9 90 9 
4169 68 9 
| g8g'9 18˙9 
Lal 179 
$*g1 [br 
86 ˙ 89 | l&gh 
91 4 6191 
96˙ g igt 
16˙ 97 47 
91 81 
881 1 "ox 


ng | $2zenb$ 
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Set git |} Sg9ozo" | gt igaot | | young u Jo puneꝗ v 
8666 [frais | 101920 | FrgrBor | - 120 Kolle I go punog v 
+F:78 1] 999g 184080: | £16807 |deog og any a Jo punog v 
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688 *£85 | gÞtoo- | SobrFoor | - dolle ume 
\F3+3b& 8895 836500* | ozLEo0r | - - uote ark 
gls þabrov1rt | Sybooor | FyFoog” | - partyng uo ao e 
st tos [ *1£5© | 668f00* Bro- „ vooſſech du 
. £6698 | .*2g8 gls gb9foor oe ues) av 
91'0033 | .* 851 | FFFooo! /o: J 00g piſog v 
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Fa8le'1 18689 “ 1 1 e 40 pig 2 
$312415 | $24enbg 2 | $.92enbg. ee ut 110 g 
20% eh f 209 eee“ e ee, e IND 


br 52zenbg 1.261 Burg Pur d AHL Je IAV I 


1 


% 


182 4a . 
52.328 
553 
"25% . * — 
Oz ; 
9. 3 
e 
2.0.2 
222 
Sg 2 
ke | 
. = 
"v 5 2* 
382 8 
ow 
LESS: 
28 92 
82 ow 
Con, doyYz 
8 > 
2238 
& 82 © 
92 "O<= 
82 0 
8 3 2 
2 122 
‚ — 
28 
48 
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be neceſlary to find a ſecond, or yew Gayge-point. 
The /econd Gauge-points are the Squary Roots of, io 
times the Diviſors in the above Table. Thus, for 
Squares, the zew Gauge-point for Ale 3s 53.40, for 
Wine 48.06, for Malt-buſhels 14.66; and for Cir- 
cles, the ac Gauge-point for Ale is 59.92, for 
Wine 54.22, and for Malt-buſnels 16.54. 
| By the Sliding Rule. 2 

Set 1 on B, to the old e- point dm D, and 
againſt the other 1 on B, is the new Gauge- point 
on » Js ak ey F 


—_— 


n PROBLEME i.. 
To find the Arta in Ale or Wine Gallons, of 
any rectilineal plane Figure, whether 1ri- 
| engular, Quadrangular, or Miltangular.. 


O reſolve this Problem, you muſt} by Chap. I. 
1 Part II, find the Area in Inches, and then bring 
it to Gallons, by dividing that Area in Inches by the 
ores Diviſor ; wiz. by 282 for Ale, or by 231 for 

ine; or elſe by multiplying by .003546 for 
Ale, or by .004329 for Wine; and the Quotient or 
Product will be the Area. 1 


Example 1. Suppoſe a Back or Cooler in the Form 
of a Parallelogram, 250 Inches in Length, and 84-5 
Inehes in Breadth;* What is the Area in Ale or 
Wine Gallons ? 14 e 
M ultiply 250 by 84.5, and the Product is 21125, 
the Area in Inches, which divide by 282, and the 
Quotient is 74.9 Gallons of Ale; or multiplied by 
03546, the Product is 74. 90925 Gallons, nearly the 

ſame; and if 21125 be divided 5 231, or multiplied 
by .004329, it will give 91.45 Gallons of Wine. 
ny 1 N 4 Note. 


2 , Gauging, Part M. 
| . Note. The Areas of all plane Figures, in Gauging, 
Fa > wy in Gallons ; becauſe there will be the 

umber of ſolid Inches in any Veſſel of one 

1225 dee Ib there are 2. rficial Inches in its Baſe; 


ſo that tis called b Gaug ers A Surface, or Nen. 
3 in Reality a Solid of one Inch + in Depth. 


By the Sliding Rule. 


on KA. on B. on A. onB. 
As 282 : 84.5 : 250 : 74.9 
12 4. 231 8456 : 250 : 91-45 


1 Practical. Examples. 
2. If the Side of a Square be 40 Inches, y hat is 
the Area in Ale Gallons Arſ. 5.67 Gallons. 


3. The longeſt Side of a Parallelogram is 50 
Inches ; the ſhorteſt Side zo Inches; what is the Area 
in Ale Gallons? Anſ. 5.32 Gallons. 

4 The Side of a Rhogfbys is 40 Inches, and its 


ee 


| its prtp fy che 32, Inches; wh p Area 
in ine 17 nds 


6. The Baſe of a Triangle i is 7500 Inches, — its 
Perpendicular 23.5 Inches; N 8 Area in 


e Gallons? 
fo E Diago onal of a Tra d e lte, 


and the two * om the oppoſite An- 
— aan e n Hal- 


he Side 2 Mt h . 
e of a e bs, 50 Inches, what is 
10 Arca Side 3 ? 75 eſe 1 25 Gallons. : 
Side of a, "HM nches, an ”_ 
| IT om the Centre < the Middle o 
Sides 55.42 Inches; 4c 54a its Area in Ale, 
pl Wins — * Malt-baſhels ? | | 
„us 2 6 Gallons, 
ca. oo! 4a l. Wine Gallons. 
i 12 - ag 4-94 Malt-buſhels. 
FRO 


* 
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| PROBLEM IL b = | 
The Diameter of a Circle being given in Inches, 


"to find the Area of it in Ae or Wine 


Gallons, &c. 


FF the Square of the Diameter be multiplied by 
.00278; for Ale, or by .003399 for Wine; or if 
it be divided by 359.05 for Ale, or by 294-12 for 
Wine, the Products or Qgotients will be the re- 
ſpeRtive 'Ale or Wine Gallons: For any other De- 
nomination, uſe the proper Multiplier or Diviſor in 
the Table. 


Example 1. Suppoſe the Diameter of the Circle be 
32.6 Inches; what will be the Area in Ale and Wine 


Gallons ? "fir | 

| The Square of 32.6 is 1062.76. 
Then 359.05)1062.76(2.9599 Area in Ale Gallons, 
And 294-12) 1062:76(3-9133 Area in Wine Gallons. 
Or 1062.76 x.002785==2.9598 Ale Gallons. 
And 1062.76 K. 034 23.6133 Wine Gallons. 


BD By the Sliding Rule. 


een on B. * * 4 
18.9689: 1 :: 32.6 : 2:96 
A he e 23 3.6 : 355 
The two firſt Terms are the circular Gau ints; 
W 
Peractica Examples. 8 
2. If the Diameter of a Cirele be 45 Inches, what 
is its Area in Ale Gallons ? Anſe 5.64 Gallons. 
3. If the Diameter of a Circle be 68 Inches; re- 
its Area in Ale and Wine G.llons, and Malc- 


Nan | $1572 Vine Gull k 

15.22 Wine Gallons. 

| POET YRS 1.68 Malt Buſhels. 
Nis TBO. 


— 
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PROBLEM: V. 


The e Trayfoore or * ger Bee — "the 
| ugate, or ſorter Diameter, of an El- 
To 


is being given, to find its by $a in Ale 
or Wine Gallons.” * 


T* ths ReQavgle, or Prodia of the two Diameters, 
chat is, of the Length and Breadth of the Ellipſis, 
be divided of 359 og, or, multiplied by 002785 for 
Ale, or divi y 294-12, or multiplied by. 0034 
far Wine, the Quotient or Product will be the Ale or 
Wine Gallons required: And for any other Denomi- 
nation uſe the proper Diviſor or Multiplier. . 8 


Example 1. Su e longer Diameter be 87. * 
Inches, and the 22 Diameter be 54.6 Inches; 


what will be the Area of that n in Ale and. 
Wine Gallons ? 


Multiply, 81. by 54 65 and the Productis 4444 ah | 


then, | 


359: 05)4444- 44013. 38 Area i in Ale Ballons. 
294. 12) 4444-44615. 11 Area in Wine Gallons. 
Or 4444.44 K. 02785 12.38 Ale Gallons. 
And 4444: 44 * -0034=15. 11 Wine W 
1 2683 0. 
y the Sliding Rule. 2 ut 


on A. on Be) on A. on B. 
As 359 81-4 :: 54-6,: 12.4 Ale Gallons. | 
As 294 81.4 :: 54.6 : 15.1 Wine Gallons. . 


413- 2817-14. 5 


Prafical Examples... «FF 235 L Viz. * 


\ $.39.- 


2. The tranſverſe Diameter of an Ellipſis 1s 72 
Inches, 8 50 Inches 3 what is its Area in 
Ale Gallons? . * 10 Gallons. 


}o ow cf 
14 3. If 
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3. If the tranſverſe Diassstenof a an Ellipſis be 20 
Inches, Conjugate 50 Inches; what is its Area in 


Ale and Wine e allons, and Malt Buſhels? * 
| 9.74 Ale Gallons. 


/.s 11.90 Wine W 
e t 1. 1 Malt Buſhes 
a ee 71 5 
PROBLEM  V., $072 


| A.! 


To find the Content in Ale or Wind Galtons of 
any. Priſm, Nabe Form its wigs 2 ＋ 


IRST, ß nd its ſolid Pear in Inch 

I, II, III, ef Chap. II, Part II 5 Ade 845 
Content in Inches by 282 for Ale, or by 231 for 
Wine; the reſpective Quotients will be, the —ontape 
in Ale or Wine Gallons. 

Otherwiſe, you may find the EondRe? of OY 
by finding the Area of its Baſe in Gallons*(by Pro- 
blem.FL. of this. Chapter) and multiply that Area by 
the Veſſels Height, or Depth within, the Product: 
will be its Conrent i in Galfons.. © © N 


3 . 


— 12. Suppoſe a Veſfel: bote Baſe is a 
zighe angled Paraltelagram, its Length being 49.5 
Inches, its Breadth 36.5 Inches, and the Depth of. 
the Veſſel is 42.6 Inches; the Content i in Ale bob | 
Wine Gallons is required? 


The. Length, Breadth, anf Nepth 8 multi- 
plied . che Product is 76656. 57 3. Which, 
divided by 282, the Quotient is 27.83 Ale Galtons2 
And divided 231, the Quotient 1s 331. 84. Wine 
Gallons: And by dividing by 2150.42; ſack A Eiflern 
will be _—_ to hold 1 3595 Buſhels of e 


3 7 10 475 ' lt eee 
L137 .3< > 9 : "4; 151 
Nob t rn d 6. , 3G A 800 5 
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| By the Shiding Rule ; 
1 Le, B da d 
rea roportion 
nn n 


As Sin. Sg 7. Depth : Mean Proportion: Content 
dn B. on B. on B. on D. 

Viz. 49:3 3 493 :: 36-5 : 42-42 
2 C94.85 Ale Gal. 
| . onB. on D. 271 3 e Li 

7 84 Wine Gal. 
13 5 4 .6 25 42 0475 6g Male Hel. 


” Praftical Examples. 


2. Each Side of the Square Baſe of a Veſſel is 40 
| . and its Depth 10 Inches; what is the Con- 
oy in Ale Gallons? An. 56.7 Gallows. 
. The Length of a refta Paralleloptpedon 
Is 1 Inches, Breadth 33 Inches, and Depth $2 Inches; 
required the Content in Ale and Wine Gallons, and 
Wal Buſhels? © 590 10 Ale Gallons. 


il 2 217 W Male Parl. 
| r 
Inches, the internal Depth 45.5 'Tackes ; N 


oY N in * and Wine Gallons, and Malt 
Bulhel ck #34 133-2 4 129.78 Ale An 
„ 0 Hie | Anſ. 


158.47 Wane Gallons. 
12-91 Malt cs 


ä 


„„ 


— — 


1 PROBLEM VI. 
 Tofind fe unten. of any V | whoſe Ends are 
| Squares, or Reftangles (3 en. 


| RULE. 

Moon the Sum of the Length of the two 
Ends by the Sum of their Breadths, to which 

add the Areas of the de Bade; this Sum multiplied 


by 
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by one · ſixth of the Depth will give 2 Solidity in 
cubic Inches; which divided b 8 282, 231, or 2150.42 
will give the Content in Ale 

or' | 4 Ruſhels. - 


Example 1. 8 a Veſſel, whoſe Baſe are Pa- 
rallelograms; the Length of the ris 100 Inches, 
and its Breadth 70 Inches; the Length of the leſs 
Baſe 80, and its Breadth 56; and the Depth of the 
Veſſel 42 Inches ; the Content in Ale and Wine Gal- 
lons is required ; 

_ 180=100+80, Sum of the Lengt hs ofthe two 

1262 70+56, Sum of the Breadth 


"22680 Product. 
7000 Area of the grea 8 
80 Area of * 1 Baſe Aten 
"34160 Sum. 
One · ſixth of the Depth. 3 


2301 20 Solidity in cubic Inches. 


pat nh 847.94 Ale Gallons. 
231)239120{1035.15 Wine Gallons, 


By the Sliding Rule. 


Find a mean Proportional (83.66) between the 
Feng th and Breadth at the greater End, and a mean 
ortional (66,93) between __ Length and Breadth 

leſs End ; "he Sum of theſe is 5 .59, twice a 


then Pi nal betw the Breadth 
qr 1 In Length and r 


on D. on B. on D. on B. 
16.79 F ©: $3.60 173.7 
3 :: 66.93 : 111.2 
3: 150.59 : $63. 
847.9 A. G. 

——— 
0 The Content in Wine Gailons may be found by 
a "> EL 


allons, Vine Gallons, Fu 


0 be Part II. 


' Prattical Examples. 


'{* $5 Each Side of the Bottom pf a Veſſel, in La 
Form of the Fruſtum of a ſquare Pyramid, is 27 
Inches, each Side at the Top 13.8. Inches, and the 
Depth 21 Inches; required the Content in Ale 
Gallons ? Anf. 32.07 Gallons. 

3. There is 2 Tun, whoſe parallel Ends are Rect- 
angles, the Length ind Breadth of the Top 36 and 
32 Inches; the Length and Breadth at the Bottom 
48 and 40 Inches, od the Depth 60 Inches: Re- 

uired the Content of the Tun in Ale Gallons, Wine 
Gallons, and Malt Re 


323.47 Ale ik 
th. 394-80 Wine Gallons. 
42.4 Malt, Buſhels. | 


* 


. * * 
; , ; $i, TP © " 7 1 
ere 


PROBLEM VII. af A 


To fd is; "Content of a Ve Vel, iwboſe Baſes 
are parallel aud circular, it l the F * 
2 ae, . 
* v0 DR RULE. : 2£9 In 
0 TY (AR the Product of MA two Dieben 
add the ae: of their Difference, multiply 


the Du by one chird of the Depth, and divide the 
Product by the proper circular Diviſor, wiz. 359.95 
for Ale, 294. 12 for Wins, and 2738 for Malt 
| Buſhels, &c:. and the Quotient will. ve the Content. 
accordingly? /- 8 
82 „ni 

Example 1. Suppoſe the greater Diameter $0 Inches, 
and the leſs Diameter 71 Tn ches, and the Depth 34 
Inches, e in Ale and Wine Gallons-i is re- 


Meg 4.51.23 ft 2 21 2 4 
6 p 9g Maus * {4 vv = gd 


; ay — uſing che Wine een | 
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380 grenter Diameter. 1 4 £21<refanbrer. 
71 leſs Disaster. 2 0 Avr Dam. 
ibaa HE 4 J 2? p * | djs 8 
9 Dilerence. 11.4 NN 5 . 5680 ProduR. 
„ 4.6 211 IF } 3 


1 4 Fi Square of the Diff. 3 W 


13 1 242 . 


Square of Diff. 


— 


a OR ——C— 


359- de def lt AG. 
[294-12)19493$(659.72 WG. KV >, IS 
> n 34 Depth. 
, 4 — ů— 
- 194038 Produbh. 


*s is 
= \3&S " 


In the above en Ingead of multiplying the 
Sum þy one-third; of the Depth, one-chird of the 
Sum rs multiplied by the en Depth, * ment amounts 


10 the fan. | 
VEE bf $ * A Shading Rite, 


< 47 . 2244S 


meters; Thus, „ 9.79 Pa 9 
zee 5 CLE eagle b 27 5 
: 80 *: 71 735. 36 aga in 


Set 18. bs on D to 113 (roofing of the.Depib) en R. 


922 ainſt 11 on D ſtands the Content on H 15909 


' © 75. 36 on D ſtands obtent on B. 179.5 
e n 80 on D ſtands hy Content on 3 20. 0 
' F 12 f uin ia we ddele coe 49. 549-g2 


Tn the fans Manner the Comet Wig Gat 


N Practical Examples. | | 5 
2 4 > greater Diameter of a conical Fruſtim is 


| 38 1 19 leſs Diameter 20.2, and Depth 21 
N ired the Content in 79 % 


'% Au 5 8578 


3 7 4 


\ 
% 
9 


— 


- Of Ganging, Part II. 

The top Diameter of a conical Fruſtum is 22 
OR ttom Diameter 40 Inches, and the Depth 
60 4 ; 2 5 the Content . . Gallons, 


| Wine nes and Malt Buſhels ? 1 
ö | 155 12 Ale Galtons. 


201.55 Wine Gallons, 
21 5 Malt Buſhels. 


* "PROBLEM VII. . e 

To gauge and inch a Tun in the Form of the 
Fruſium of a Cone, and to make an Allow- 
ance for the Drip or Fall. © | 


HE: inching of a Tun, or Veſſel; is findin 
ian #7 much r it will hold at every inch of 

its 

When a Veſſel does not we even, or with its 

Baſe parallel to the Horizon, the Quantity of Liquor 

„D. which will juſt cover the Bottom, 1s called the 

N all, of the Tun. 

t Water be yk into the Ton all ce Rotrom 
is Juſt covered, which will be when the Water touches 
the! am m, 85 el the Meafure of the Water 
in Caſe to be 30.92 ons. 

— the Notlaagct Line FB, which will be pe 
—ů 1, the Surflite of the 15 nor; the Line 
* 15 n the Surface of the Tons when the 

bo the 


perpendicular Depth os to the Surface 
of the Liquor, which ſuppoſe be 26 er 
Take mean Diameters pa- | 
tallel to FB and ma atevery, AG 
6 or 1 N Depth. Sup- © 
the firſt mean Diame- GR - 
883 Inches from FB AE 
to be 83.6 Inches; the (e- 
cond mean Diameter 64 at 
22 AR 184 FB=78.7 
mean 


— c 22 23 Inches from nn Inches. 


Chap. 5. Of Gauging. 281 
Find the Areas correſpondent to each of theſe 
Diameters, as in the Column of the 2 
Table ; multiply theſe Areas by their ref dive 
Depths and you will haye the fourth Column. ly, 
theſe Contents being brought into Barrels, &c. al- 


lowing 34 Gallons to a Barrel, and 81 Gallons to a 
Firkin, wil give the remaining Columns. 


h : | I 1 | Content 
| Depths. Diam. Area. — — 
ö jin Gallons. B IF. G. 


. 


oP=10| 83.6 19.465 194.65 15 27.65 
PS=10| 78.7 [17-250 172.59 | 510[2.50 
2 


| Sa= 6| 74 115.458] 9275 217-75 
[Whole 26 w. of the Drip. | 30. 92 | o| 315-42: | 


—— — mmm p 


| Whole Content | 82 144] 146.32} 
A * 3 — —ä—— RNER, 
Now to and the Content at every Inch of the 
Depth, reduce the firſt Area 19 9-495 5 into Barrels, &c. 
and it will be 2 F. 2.465 which ſubtracted 
from the whole Content 14 B. 1 F. 6.32 G. leaves 
13 B. 3 F. 3.8555 G. the Content when 1 Inch is 
dry; and thus continue ſubtracting the firſt Area 
from the ſeveral Remainders until 10 Inches are dry, 
when there will remain 8 B. 2 F. 7.17 G,—Then 
take the ſecond Area 17.25, having firſt brou - 2 
into Firkins, &c. and ſubtract it from the 
mainder, and thus continue to do till you aig po 
Inches dry, when there will remain 3 B. 2 F. 4.67 G. 
'—Laſtly, take the third Area 15.458, having firſt 
brought it into Firkins, &c. and ſubtract it rceed i 
Area when. 20 Inches are dry ; 5 98 Gap proces 
you. have 26 Inches dry, and hr Long 
i 3F. 5-42 G. 1 
tity of Liquor con in the Prip or Fall. 
be Point F may be mar as a conftant Dip- 
* and the ſeveral Contents entered into 3 
Dimenſion 
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Dimenſion Book. Then to' find how 05 Liquor 
there is in this fixed Veſſel, at any future Time, 
take the Depth. of the Liquor, and againſt that Depth 
in your Table you will find the Content. 


6 — 4 


| PROBLEM IX. 
To gauge a Capper. 


L ABCD de a ſmall Copper to be gauged. 


Take a ſmall Cord of Packthread, make one End 
faſt at A, and extend the other to the o ppoſite Side 
of the Copper at B. where make it faſt. 7 Then with 
ſe te een rament take the neareſt Diſtance 


| it e to the Thread, 
as 968 385 e to be 47 . 


In like abt fer the End of the] Wrument or 
ale upon the Top 49 67 the Crow at d, aid take the 
eaten D Diſtance to the Thread, as 4g Which ſuppoſe 

42 Inches: This ſubtfacted fra 4 C, 4, the Re- 
mainder 5; is the Altitude of zrown.” 
To find CD, the Diameter'c of bew Bottom of the 


Crown. | * 1 2104 
„ "4 | Meaſure 
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Maeafure A B., the Diameter” of the Top, which 
admit to be g (broke then hold a Thread ſo as a 
Plummet at the! End thereof may hang juſt over C, 
by which means you will nd the Diſtance A 4. Do 
the like on the other Side; ſo. will you find alſo the 
Diſtance, Bc, which, ſuppoſe 17.5. Inches each; add 
theſe two together, and. 55 tract their Sum (ay. 35) 
from 99, and the Remainder is 64 Inches, equal to 
CD, the Diameter at the Bpttom of the Crown. 'The 
Diameter hk,” which touches the "Top'of the Crown, 
may be found. by meaſuring to be 65 Inches. 
Now to find the Content of the C from the 
Crown upwards, that is, the Part ABI, the Depth 
£4 being 42 Inches, you may take the Diameter in 


The Middle of e 6. Inches of the, Depth, which 
ſuppoſe to be as in uu e noo 


Column of the follow- 
in "Table, the. Numbers in the third Column are the 
reſpectĩve Areas in le Gallons, fund by Prob. III. 


the fürth Col lune ſhrew ſhews the Content f ev 
Inches; all which bei . 12 ret er, the Jud 
will be the Content being AWE that 1 is, 15 


much as it will hold after the — is covered. HAY 
Now, if the Crown be taken for the Segment of a 
Sphere, the Content (b dhe laiten Part of Sect. XIII. 
p- 29%, * 7 8 found to de 28.75 Gallons. the 
ut ma more rea foung, . very near 
Truth, ad & "Ms 5 
The Diameter CD was found to be Fa and the 
Area to this Diameter is-11.408 ;' this „ 2962 23.9 
half the Crown's Altitude, vi. by 2.5, gives 28.5 
Gallons, the Content of the Crown. + 5 Gal 
' The Content af the Part 4 DC is. ons; 
from which 3 the N. eh the 7:93 Gollons 8.5 25 
and the Remainder i 18 29.40 5 Ga OY and 0 much | 
Liquor will juſt cover the Crown. | 


119125) v9 Aura n Anbei ech 2 # 


* 


* , \ 
" * " . = 
ob Yo 312519 ee: mt do ed. n '\ 268% 
m 142 . * Pl + aha SY . 
Go) t:? PILL with VSB" * IK d . 2 I, *&S 4 4 - 
Vn 
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_— 


"| Pars 4 | 1; "ul I Content 
of the Diathetes| SIE: of every 
Depth. A Ys Js Inches, 
| | | | 4 
„ | 95:3 .| 25-2945] 151.767 
16 | $9: 122.6095 | 135.657 | 
16 58 20.1223 120.734 
4 6' | 80 wh 17.8240 ] 106. 947 
6 25 5.2499 94-499 | 
5 | 705 43.8426 83.056] 
6 1.660" Tiznzrol 7279 | 
„„ e N 
o juſt cover the Crown 29.415 | 
| . r — 794.866 


| \ The Contents i ih 1 Coo may be broug 
to Figkins 7 . 5 
| — 1 e 1 1 


— — 
—__— 


— = — — 
3 1 2 * «þ KF : * ne * ant 


|. PROBLEM . 
mee the Content of any cloſe 2 
Laer. order to per erform thi difficult Part of Gauging, 


- llowing Dimenkons A. * 


1 <= te 


H r., Fi Caſk. 
Th ape, ik * gina 


In taking theſe Dimenſions, maid be carl 


LR obſerved, 


- 1. That the Bung-hole be in the Middle of the 
Caſk; alſo, that the Bung - ſtave, and the 9 2 
1. 7 2 | te 


/ 
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paſs to the Bung-hole, are both regulat and. even 
WHAM, 0 


2. That the Heads of the Caſk are equal, and truly 
circular ; if ſo, the Diſtance between the Infide of 
the Chimb to the Outſide of its oppoſite Stave, wall 

be the Head-diameter within the Caſk, very 1 pears 


The Diameters and Length of one Caſk may be 
to thoſe of another, and yet one of thoſe Caſks 
My contain ſeveral Gallons more than the other, 


As for Inſtance, the Fi- 
gure ABCD F is ſuppoſed 
to repreſent a Caſt: Then 
it is plain, that if the out- 
ward curve Lines, ABC, 
and FG, are the Bounds 
or Staves of the Caſk, it 
will hold more than if the 
inner dotted Lines were | 
the Bounds, or Staves; and yet the Bung-diameter 
BG,: and Head-diameters CD and AF, and the 

Length LH, are the ſame in both thoſe Cafks. 


1 it appears, that no ane general Rule can 
en, by w eh all all Sorts of Caſks may be gau gauged: 


— therefore Gaugers uſually ſa ev 
be in fome of theſe Pore: nn | 
. The, middle Zone or Fruftum of a Spheroid ; ; 
ee 


a The .middle. Fruſtum of Pen a ide ng | 


e 21 
3 Fruſtums of | two equal parabolic 
3: ſee page 210. 
3 Cones, ſuch 
as the Figure repre the dotted Lines above. 
5. The Contents of Calks are ſometimes 


und b 
having a mean Diameter between Bang Wiel 
given; ſee the Ru e, er 


2 | Top 
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To ful the Content 97 oy Calk by the mean 
elerr toms nmel. | 


0 N. - ' Yiu, 


Vw [1% $0401 RULE... 


Metriel the Difference between the Head 
ang 385 diamete 2 when i it is leſs than 6 Inches, 
or the e Variety; by . 62 for the ſecond 
Variety by..55-for the third; and by .5 for the 
fourth. Or, when the Difference between the Head 
and Bung-diameters exceeds 6 Inches, multiply that 
Difference by. . for the firſt Variety; .64 for the 
ſecond j 7 for the third; and 52 for the fourth. 
Add this Product to the Head - diameter: and that 
Sum will be a mean Diameter. Square the mean 
Diameter, and multiply that Square by the Length 
of the Caſk; this Product multiplied, or divided, by 
the proper Multiplier, or Diviſor, in the Table, 
Prob. I, en Swe the Content. y! 


By the "Sliding Rule. 


Find the Difference between ths Bang: add. Head- 
diameter, on the Inſide of the Slider marked C, and 
oppoſite thereto js, for each Variety *, a Number to 
be added to the Head-diameter, for the mean Dia- 
meter required. Then, as the Gauge- oint on D, 
is to the Length on B; ſo is the mean Diameier on 
D, to the Content on B. - DOT os 5 

— — —— —— — 

'* Jt has been noticed before, that only the firſt and ſecond 


T © 
- * 
. 


— 


* . 
| : 89 : 
1 


Variety of Caſks are placed on the Rule, which is defcribed at 


the Beginning of this Chapter. The Contents of Caſks are 
generally ſound by the Sliding Rule, for which Reaſon the 


Rules for finding the Content by the Pen, are given in ſuch 


a Manner as to agree therewith. The phone dh Methods af find- 


ing Diameter are not Aly. ee ; 
Fai Wade Foo, e 2 v2 3047 


22 


2 _ 


* 
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Seng 1. Suppoſe the Bung- diameter of a, Caſk 
to be 32 — 24 2 Head-diameter 24 Inches, and 
the Length 40 Inches; the Content im Ale Gallons, 
for each Variety, is required? 


1 1. For the Spheroid, or kit Y 


de 


105 diam 32 Mean Piam. 20 „„ 
diam. 24 i biatues e e 5h) 
TY & 2 1: inne 1 
Difference. ns 52 1776 
Multiplier 7 12664 
. — , X k 2 
Pp . 
Head-diam. 24. 396: 16 Square. 
— — ve 10 Length 


Mean Diam. 2 
6 ins 95135046: 40(97.6 Gal. 


273190 
ii 


— 
y* 
— 
— 


320 


In a ſimilar dhe: you will find, the Content for 
the ſecond Variety to be 94.46 Ale Gallons ; for the 
third Variety 90.87 Ale Gallons ; and for the fourth 

Variety 88.34 Ale Gallons. | 


By the Sliding Rule. 


For the firſt Variety, againſt 8 (the Difference be- 
tween the Bung and Head-diameter) in the Line of 
Inches, you will find 5.6 on the Line marked Sphe- 
roid, which added to the Head - diameter 24s gives 
the mean Diameter 29.6. | Then 


on D. on B. on D. on B. 
18.93 : 409 :: 29.6 mean Diam. : 97.6 
fo A 7 ey 3 


69 Aa Part II. 
5 
may ve mean 
Diameters, removing the Slider. 


Example ppoſe the Bung 0 of a Cal 
to be 26 7 Head- Outer 23 Inches, and 
Length 2 3 Aftehes ; the Content in Ate Gallons, 
for each hy jo eden required ? 

rp 50.8 for the firſt Variety. 
J 59-9 for the fecond Variety, 
Of) 48.8 for the third Variety: 
43 [8.28 for the fourth Variety. 


7 fd the Conten of any . 


RAL RULE. 


Add into one Sum 

39 times the Square of the Bung-diameter, -* 
25 times the Square of the Head-diameter, and 
26 times the Product of thoſe Diameters ; 


| multipl y the Sum by the Length of the Caſk, and 


the bees by the amber .00034 ; then this laſt 
Product divided by by o vil e Wine Gallons, 
EASY give ic Ale Gallons. | 
1% Hur ron Dig. Vol. I, p- . 


* 


— 


vun 


ny. 5. & Ger 289 
A "General TABLE for fg the Con ONTENT: 
of any Calk by the SLIDING Rox. 

0 W. . . P . W, . . . © W. - . 4 
e TETER 
30 2131 123-55 ||-67] 19.78 [21.95}} 8418.36 20.29 

1121.22 [23-45 ||.98] 19.69 21.768518. 2820. 20 

3.4 9 - 

Arr. 1323.35 l. 69 19.60 |21.66]} 86 18.2020. 12 
Ne. -Oq [23-24 ||-70] 1951021. 56 87181320. 03 
4.20.95 23.140.710 19.43 21.4788 18. 0519.95 
1 20.8523. 04 · 720 19.351.371 2117.971986 
20. 76 [33-94 +73] 19-36 [21.28 9017. 8919.77 | 

|: 7 20.67 22.84 +74] 19-18 021.18 91/17.8119.68 
'n 8 20.57 [22-74 ||.75] 19-09[21.09}} -92{ 17,74|19.60 
| 59 20-48 [22.64 2. 19-01021.01 +93] 17.67{19.52 
1.80 20. 39 5.5 «771 18.93 [20.92 96 17.59119.44 
[..61} 20-30 [22.451|.78] 18.85 20.83] 95] 17.51 19-36 
62; 20,21 [22.35 -79] 18.77 [20.74 +96 I7.44{[19.27 

| L 63! 20.13 (22:25 2 18.69 HE z0.65 .97}17-37119.18 
64 20.042. 15.810 18.6100. 5698 12,3019. 10 
651 19.9522. O51. 82 18. 5320.47 247. — 19.02 
66 19. LA 21 A 318.4420. 38 2-100! 17, 18118. 95 


The above Table of Gauge points was alu 
by Mr. John Lowry, an Officer in the Exciſe, and an 
ingenious Mathematician : See the Mathematical and 


Philofophical e. Page 119, Kc. 


fe) 


5 f 


Caſk on B : 


* «3 


7 Fir Us of the TanLe, 


Divide the Head-diameter by the Bung- diameter, 
to two Places of Decimals; find the Quotient in the 
Column marked Q and againſt it ſtand the Wine 
and Ale Gauge- points. 

As the 3 on D- : the Loogth of the 


% 


Y, . * 


Then, 


ee nor denne on D : rigs 
tent on B... 


Example 


» 
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Example 1. The Head-diameter of a Caſk is 34.8 
_— the Bung-diameter 44.8 Inches, and the 
ngth of the Caſk 54 Inches ; required the Content 

15 e and Wine Gallons? 


Bung- diam. "44.8 Head-diam. 234.8 Bung diam. 44.3 


* 348 diam. 34.8 
3584 2784 3584 
1792 5 1392 1792 
1792 1044 1344 
— — — — — —— 
2000 1211.04 Prod. 1559.04 
1:89 25 2 
1380633 60s 26 5923842“ 
602112 242208 311808 
„ "<4 "<" (6-7 
78274. 56 30276. oo 40535. 04 
30276. — — 
9535-04 
| 4 $050622.4 
_ 7 3 00034 
54 Length. 
| 322024896 
"5-4 5963424 241518672 
| 7454250, 
— 1192737 211616. | 
$050622.4 — 
248.8374 Ale Gallons. 
304. 1346 Wine Gallons, 
By the Sliding Rule. 


The Quotient ariſing by dividing the Head-dia- 
meter by the Bung-diameter is .77, and the Wine 
and Ale Gauge-points are 18.93 and 20.92, 


53 hols : 540n Bu: 44.30aD: 2 AG. Jen. 


Pradics/ 
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Practical Examples. 


2. The Head-diameter of a Caſk is 24.5 Inches, 
Bung-diameter 31.5, and Length 42 Inches z re- 
quired its Content in Ale and Wine Gallons? ? 

| 10 95.766 Ale Gallons. 
'1 117,047 Wine Gallons. 

11 Content by the Sliding Rule is exactly the 
e. | 


3. Required the Content of a Caſk, in Ale and 
Wine Gallons, whoſe Head-diameter is 24 Inches, 
Bung-diameter 32 Inches, and Length 40 Inches ? 

| Ani $ 112-28 ine Gallons, 

7 91.86 Ale Gallons 

The Content by the Sliding Rule is the ſame. 


4. The Bung-diameter of a Caſk is 48 Inches, 
Head-diameter 35.8 Inches, and the pa 55 
Inches; required the Content in Ale Wine 
Gallons ? : 45 . 283.178 Ale Gallons. 

* 346.106 Wine Gallons, 

The Content is the ſame by the Sliding Rule, 

5. The Head-diameter of a Caſk is 28.2 Inches, 
Bung-diameter 33.8 Inches, and Length 48 Inches; 
required the Content in Ale and Wine Gallons ? 

132.367 Ale Gallons. 
42. 8 
N Lui 161.782 Wine Gallons. 
The Content by the Sliding Rule is the ſame. 


— ——— 


—_ 


8 PROBLEM XI. 
Of the Ullage of Caſts, 
* Ullage of a Caſk is what it contains when 
4 only partly filled, and is conſidered in two Po- 
ſitions, vis. ſanding on its End, or lying on one 


Side. 2 
oY: :-- N 
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To ullage a lying Caſt. 

; > . . RULE. ' 
"Divide che wet Inches by the Bung · diameter; 
find the Quotient in the Column Height, in the Table 
at the End of this Chapter; take out the correſpond- 
ing Area Seg.; maltions this Area by the Content of 
the Caſk, and that Product by 1.27324; or divide 
it by .7854, the laſt Product, or Quotient, will give 


% 


Py | | fi 7 


By the Sliding Rule. 


marked Sep, Ly or SL, wiz. Segments Lying: Then 
look for the. wet Inches on C, and obſerve what 
Number ſtands againſt it on the Segments, which 
Eall à fourth Number. Then, ſet 100 on A to the 
Content” of the Caſk upon B, and againſt the fourth 
Number, before found, on A is the Quantity of Li- 
quor in the Caſk on B. 


Example 1. Sup the Bung-diameter of a ly- 

ing Caſk to be 32 ES its ——— 97.6 Ale Gal 
Ions; required the Ullage for 19 wet Inches? 

h 1.000 Whole Diam. 9 

32079. b 394 Height. 7854 Whole Area. 


406 Height. Area Seg. 299255 


| 486145 Rem. 
The Centent 97.6 


— 


the wet Inches, divided by the Bung- diameter, = 
bh | : 


—_ 


Set the Bung-diameter on C to 100 on the Line 


1 8 — — Y * — * . 
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ceeds the Heights in the Table, it is neceſſary to 
ſubtract it from the whole Diameter, &c. 


By the Sliding Rule. 


on C. on SL. on C. on B. 
As 32 : 100 :: 19 62.5 fourth Number. 


on A. on B. on A, on SL. 
As 100 : 97.6 :: 62.5 : 61 Gallows. Al. 


Pratt ical Examples. 


2. The Bung-diameter of a lying Caſk is 25: 
Inches, the Content 48.3 Ale Gations* and. the wet, 
Inches 11; required the Quantity of Liquor in the 
_ 451 20.46 by Calculation. 

2 19.9 by the Sliding Rule, 

3. The n of a lying C Caſk is 32 
Inches, its Content 91.6 Gallons, and the wet Inches 
8; required-the 9 of Liquor in the Caſk ? 

4 $179 9 Gallons, by Calculation. 
J 16. Reo Meare 


To ullage a handing Cope... 


RULE. 


Multiply the Difference between the Squares of 
the Bung and Head- diameters, by the Square of the 
Diſtance of the Liquor's Surface from the Middle of 
the Caſk; and divide the Product by the Square of 
half the Length of the Caſx, ſubtract one-third of the 
Quotient from the Square of the Bung- diameter, and 
multipl the Remainder by the Diſtance of the Li- 
quor's Surface from the Middle of the Caſk. 

The laſt Product divided by 359.05 for Ale, or” 
294.12 for Wine, will give the Quantity of Liquor 
above, or under half the Content of the Caſk, ac- 
cording as the wet Inches exceed, or bat mor of 
balf * Length of the Caſk. q 

O 3 Zy 
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B. the Sliding Rule. 


Set the Length of the Caſk on C to 1co on the 
Line marked Leg. & or SS, wiz. Segments Standing : 
Then, look for the wet Inches on C, and obſerve 
what Number ſtands againſt it on the Segments, 
which call a fourth Number. | 

Then, ſet 100 on A to the Content of the Caſk 
upon B, and againſt the fourth Number, before found, 
on A is the Quantity of Liquor in the Caſk on B. 
Example 1. Suppoſe in the N A. B 
annexed Caſk, whoſe Content f 
is 97.6 Ale Gallons, that the 
Bung- diameter E F be 32 
Inches, Head- diameter AB 
24 Inches, Length 40 Inches, 
and the wet Inches SH 26; 

- whar Quantity of Ale is con- 
tained in the Caſk ? 


_,, 32=EBF 24=AB . 
ö 32 * 24 . 
Mi 64. . 95 6 Diff. 281 
r 6 
40 576 36 Square of SI. 
wal (448 bi. 2o=IH 
| e 176 
* .» +. | | | 
; 175 | 1024 Square of EF 
400)16128 13.44 | 
. 349-33 Qot. 1010.86 
TS 1222 | 6=SI 
13.44 v — l 
359.05) 5063. 36016.887 Gal- 
ons, 


1 
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lons, above half the Content of the Caſk, wiz. in 
adEF. To which add 48.8 Gallons, half the Con- 
tent of the Caſk, and the Sum is 65.687, the Quan- 
tity of Liquor in the Caſk, 


By the Sliding Rule. 


„on C. on 88. on C. on 88. 
As 40: 100 :: 26: 66.1 fourth Number, 


As 100: 97.6 :: 66:1: : 64.6 Gall. Au. 


Practical Examples. 


2. The Bung-diameter of a ſtanding Caſk is 35 
Inches, Head-diameter 28.7, Length 40, wet Inches 
30; Content in Ale Gallons 121.5, in Wine Gallons 
148.5 ; required the Content of the Ullage in Ale 
and Wine Gallons? 4 93-93 Ale Gallons. 
| | | * 114.76 Wine Gallons. 

The Anſwer by the Sliding Rule is the ſame. ' 

3. The Bung-diameter” of a ſtanding Caſk is 26.5 

Inches, 42 — 23 Inches, Length 28.3, wet 
Inches 11; and the Content in Ale Callons 48.3; 
a#£quired the Ullage ? | 
. An J 18.01 Gallons, by Calculation. 
A2 18.3 by the Sliding Rule. 


The Uſe of the following Table in Gauging has been 
ſhewn at the Beginning of the 11th Problem; but its 
chief Uſe is for finding the Area of a Segment of a 
Circle. Thus,” ' 

Divide the' Height of the Segment, by the Dia- 
meter of that Circle of which it is the Segment, to 
three Places of Decimals; find the Quotient in the 
Column Height, take out the correſponding Area Seg. 
which multiply by the Square of the aforeſaid Diame- 

ter, and the Product will be the Area of the Segment 
required, MERA 4:1 
ALE 7 O 1 If 


4 
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If the Quotient of the Height by the Diameter be 
eater than .5, ſubtrat it from an Unit, and find 
e Area Seg. correſponding to the Remainder, which 

ſubtract from .7854 for the Arsa Seg. IS 
If the Quotient of the Height by the Diameter do 

not terminate in three Figures, find the Area Sep. 
anſwering to the firſt three —— of the Quotient; 
ſubtract it from the next greater Area Seg., multiply 
the Remainder by the fractional Part of the Quotient, 
and add the Product to the firſt Area Seg. taken out. 


Example t. Required the Area of the Segment of 
a Curcle, whoſe Height 1s 3.25; the Diameter of 
the Circle being 50? | 
50)3-25(.065 Quotient, or tabular Height. - 
The tabular Segment is .021659, which maltiplied 
by 2500, the Square of the Diameter, gives 54.1475, 
rea required. _ * 1 : 
2. Required the Area of the Segment of a Circle, 
whoſe Height is 46.75, and Diameter of the Circle 
50 * 7. E 3 + N 
30046750 935 Quotient. Whole Area 7854 


065 tab. Height, Arca See. 021659 


- 


Remains, tabular Area Sez. - 763741 
which multiplied by 2368 pives 1909. 35 25, the Area 
3. Required the Area of the Segment of a Circle, 

whoſe Height is 2, and Diameter of the, Circle 52 
52)2.000(.03383t=.0384x7 Quotient. 
The Aren Seg. anſwering t0.,038 is 009763 3 the 
next greater Arca Sg. 18.9 10148; the Difference is 
.000355, & of which /i1$.40004 77 which, added to 
.009763 gives 009940, the Aren beg. correſponiing 
to 038 : Hence .009940X Squaft of 522 20.57770: 


Anſwer. . Herit pa 
4 * 0 A TABLE 


Whoſe Diameter i is Unity, and ſuppoſed to be aides 


A 


TABLE 


OF THE | 
AREAS 


OF THE 


- SEGMENTS. OF A CIRCLE,, 


into 1000 equal Parts. | 4, 


Hcg Area 'Seg- 22 88. right Teer Ie: 
oi ,000042 #005230 049 014247 
oo . ooo i -005546 || .030 8 
,.003, | 000219 005867 [051 15119 
oo f. 220337. 006194 [O52 os 56 
005 f. ooo 0953 [016087 | 
006 . ooo «006865. | 054016457 
oo l. 000779 007206 | .O55 | -o1694% | 
.008.| .000951. 007558. | .056 | .017369 
009 001135 96791 3} s 
010 |.001929 008273. |.058 . 018296 
011 .201533 008638. 059 :0118766-} 
012001746 0 «009008 1219239 
013 . 001968 009383. [· 061 [01971 
141.8002199 | -009763 . 062 EN 
015 02438 01e. | :020691 
.016 | .oo2085 || D105 37.) .064 | 021168 
017 . o 29 1 -0hogg 1. ||,.065;4--021659 
.018 |.003202 .|| - 011330 22154 
. 019 003471 -C11734. || +067 022652 
020 J. 003748 012142. 068 [023154 
.021 J. 004031 012554 669 023689 
022 | 004322 | i * 
023 |-004618 
024 | 04921 


=} 


— 


* 
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Height. Area Seg. IHeight.] Area Seg. 12 Area Seg. 
1073.025714 047632 25 073161 
074. 020236 . 048262 [150 . 073874 
| -075 026761 048894 [151 [074589 
076 . 027289 049528 [15205 306 
1.077 . 027821 .ogol6s 153 76026 
| .078 J. 028356 .oco0804 154 076747 
079. 028894 05 1440 255 077469 
080 29435 ora 156078194 
081. 029979 052736 157 078921 
oB . 30526 053385 ||-158 079549 
83.031076 054036 [159 . 080380 
084. 031629 054689 [160081112 
085 032186 1055345 1611.081846 
1.086 .032745 4-o56co3 162082582 
087 [4033307 056663 [163083320 
88.033872 057326 || -164 | .084059 
-089 [| .034441 -057991 || -165 | ,084801 
«090 03501 8658 [166085 544 
091035585 59327 || -167 . 086289 
1092036162 «059999 || -168 | .087036 
. 036741 060672 || -169 | .087785; 
037323 061348 [170 [. 088535 
1037909 || » 062026 171 «089287 
95038496 -134 |-062707 || -172 | .090041 
9087 435 |+083389 || +173 pet 
+ 039680. 064074 +174 | -091554 
40276 064760175 092313 
040875 065449 [176093074 
041476 066140 [. 177 093836 
042080 1.066833 || -178 | .094601 
.042687 067528 ||-179 | 095 366 
43296 068225 [180 096134 
043908 . 068924 181. 096903 
44522 1.069625 [182097674 
045139 4 -070328 183098447 
[4945759 71033 || -184 | .099221 
— aa | -071741 18599997 
«47005 072450 U. 186 . 100774 


— 
— 
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[Heighe.| Area Seg. jjHeight.z Area Seg. | 6— Area Seg. | 
+187 „101553 132272 | .263 |.164899 
188 1102334 133 108 . 264 . 165780 
189103116 133945 || «265 166663 
190. 103900 134784 || -266 . 167546 
191104685 1135624267 . 168430 
192105472 |-136465 || -268 169315 
19310626 . 137307 269 . 170202 
194 107051 1138150 270 [171089 
135 107842 «138995 || -271 |-171978 | 
-196 | .108636 139841 || -272 | -172867 
«197 |-199430 «140088 || +273 |-173758 | 
.198, |-110226 ||. 141537 [274174649 
199111024237 | 142387 || +275 ½ 175542 
200111823 143238 0276176435 
201 1112624 144091 || -277 |-177339 | 
202113426 144944 (278178225 
203114230 145799 279129122 
204115035 146655 [280180019 
205 115842 3 147512 ||-281 |-180g18 | 
+206 | 116650 244 148371 [-282 181817 | 
+207 | 117460 449230 ||-283 |-182718 | 
208 ;|-118271 . 150091 284183619 
„209 J -119983 1150953 [285184521 
210115897 8 |-151816 ||-286 | -185425 | 
211128712 ||,-249-|.-152080 287186329 
212121529 153546 ||-288 | +187234 | 
213122347 154412 0289188140 . 
214123167 155280 [ 290189047 | 
4.215 | 423988 .156149 ||-291 |,-189955 | 
„216124810 157019 . 292190864 
217 125634 157890 |} 293191775 
218126459 158762 . 294192684 | 
219127285 159636 295193596 
1220 [. 128113 1605 10 || .296 | -194509 | 
2214.128942 | .151386 || .297 [195422 
222129773 162263 .298 | -196337 n 
223 [+33 605 163140 2991972521 
224 1. 131438 UK. 164019 . 30a 198168 


ws + 


O 6 


— « 


Arens ef ibe Patt II. 


-- 


icht] Area Seg. | 


1. 


* 


* 


12 


Height. Area — FN | 
199085 || .339 | 234526 270951 ||, 
200003 || .340 1+235473 271920 
200922 3412364271 [379 272890 
1 342237369 || .3%0 4.273961 
202761 . 343238318 274832 
203683 [344239268 275803 
204605 || .345 240218383 [. 276775 
205527 .346 [241169 277748 
206451 [347 [242121 1278721 
. 207376 .348 242074 386 . 279694 
208301 . 349 244026 . 387 . 280658 
1.209227 350 244980 .388 281642 
2 351245934389 /%.282617 
1.211082 . 352 246889 .390 [286592 
212011353 247845 (391284568 
212940 354.2488011 [392285544 
213871 355249757 2865 21 
214802 [356 . 250715 || .1 287498 
215733357 251673395 [288476 
216666358 252631396 [28945 
217599 35925359 290432 
418555 360 2547550 291411 
1.219468 361 880% 939% 
4.220404 36225671 4293369 | 
221340 [363257433 294349 
222277 [364258395 «295330 | 
223215 365259357 2963114 
224154 366 2603 20 297 292 
29.225093 || «367 [261284 298273 * 
226033 +368 . 262248 299274 
226974 «369 263213 4% (36238 
227915 370 264178 301 220 
44228858 371 265144 302203 
229801 372 [266111 1303187 
. 230745 || -373 | 26708 411304171 
231689 374268045 (412305155 
232634 375 269013 . 1.306140 
233580 376 269982 4 + (3orr25 | 


Chap. . 


Segments of a Circle. 


” 
* 


| Area Seg. 


436816 | 
337810 
3388094 
339798 
34793 
341787 
15342782 
343777 
344772 
345768 
346764 
347759 
348755 
349752 
81330748 
35745 . 
2332742; 7 


— 
— = I —— - 
- — — — 
. . * * * - * . — . * — = 


— 


1354736 
355732 


357727 


57359723 
1.360721 


1353739 +4: 


2 as 3 
* * = 


| :356739 || -493 
355725 495 


361749 48 
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CHAP. VI. 
SURVEYING, 


URVEYING is the Art of ee planning, 
and finding the ſuperficial Content, of any Fie 


or Parcel of Land, In this Kind 'of meaſuring, the 
Area or ſuperficial Content is always expre ed in 
ys or Acres, Roods, and Perches; and the 
21 of all Lines, in the Field, or Parcel of 
are meaſured with a Chain, ſuch as is 15 
rds at page 80. 

A Line, or Diſtance on the Ground: is thas h mea · 
ſured.—Haying procured 10 ſmall Arrows, or iron 
Rods; to flick in the Ground at the End of each 
Chain ; alſo ſome Station-ftaves, or long Poles with 
coloured Flags, to ſet up at the End of a Station-hine, 
or in'the Angles of a Field; 'two Perſons take hold 
of the Chain, one at each End, the Foremoſt, for the 
Sake of Diſtinction, is called (he Leader, the hinder- , 
| moſt the Pollower. | 

A Station-ſtaF is ſet up in the Direction of the 
Line to be meafured, if there be not ſome Otfes, 
as a Tree, a Houſe, &c. in that Direction. 

The Leader takes the 10 Arrows in his Left-hand, 
42 one End of the Chain, by the Ring, in his 
Right-hand, and proceeds towards the Station-ſtaff, 
or Sho Obiegl. e Follower ſtands at the Begin- 
ning of the Line, holding the other End of the 
Chain, by the Ring, till it is ſtretched ſtraight, and 
laid, or held level, by the Leader, whom he directs, 
„by waving his Hand to the right or leſt, till he ſee 
1 exact 41 3 in a Line with the Object towards which 
they are meaſuring. The Leader then ſticks an Ar- 
row upright in the Ground, as a Mark for the Fol- 
tower do come to, and proceeds forward Chai, 
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Chain, at the End of which he is directed, as before, 
by the Follower; or he may now, and at the End 


of every other Chain, direct himſelf, by moving to 


the right or left, till the Follower and the Object 
meaſured from, be in one ſtraight Line. Haying 


ſtuck down an Arrow, as before, the Follower takes 


up the Arrow which the Leader firſt ftuck down. 
And, thus they proceed till all the 10 Arrows are 
_ employed, or in the Hands of the Follower, and the 
Leader, without an Arrow, is arrived at the End of 
the eleventh Chain Length. The Follower then 
ſends or carries the 10 Arrows to the Leader, who 
puts one of them down at his End of the Chain, and 
roceeds with the other nine and the Chain as before. 
he Arrows are thus changed from the one to the 
other till the whole Line is finiſhed, if it exceed 10 
Chains; and the Number of Changes ſhews how 
many times 10 Chains the Line contains. Thus, if 
the whole Line meaſure 36 Chains 45 Links, or 3645 
Links, the Arrows have been changed three times, 
the Follower will have 5 Arrows in his Hand, the 
Leader 4, and it will be 45 Links from the laſt Ar- 
row, to be taken up by the Follower, to the End of 
the Line. 5 1 © 
Of the Surveying Croſs, or Croſs-ftaff. 
; The Surveying Croſs con- ; | 
| ſiſts of two — Sights at 
right Angles to each other: 
eſe Sights are ſometimes 
pierced , out in the Circumfe- 
rence of a thick Tube of Braſs; 
and ſometimes the Croſs-ftaff 
- conſiſts of four * ſtrongly 
fixed upon a Brals Croſs, and 
when uſed is ſcrewed ona Staff, 
+ having a ſharp Point to ſtick in 
the Ground. The Accuracy of 
the Croſt-ſtaff depends on the Sights being exactly 
at 


3 


1 _ — — _ — — 


— — —y-„ _—_— » — 


che Ground. 
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at right Angles to each other.—A Croſs-ſtaF may be 
eafily made by any Carpenter Thus, take a Piece 
of Beech or Box, ADBC, of four or five Inches in 
Breadth, and three or four Inches in Depth, and 


upon ADBC draw two Lines, AB and CD, crofling 
each other at right Angles. Then with a fine Saw 


make two. Slits, ABG and CD H, of about two: 


Inches in Depth; ffx this Piece of Wood upon a 


Staff S, of about 4 and a half, or 5 Feet in Length, 
pointed at one End, ſo that it may eaſily ſtick into 


* 
. nn — * — — — 1 — — 


1 


Hs / pROBLEM. I. 


1 Re 2 ee 6 in auf 
e ae 


"ET Abcadefs be a crooked Hedge, River, or 
Brook, &c. and AG a Baſe Line. Firſt, Nxir 

at the 5 A, and mea ſure towards G; when you 
come to 3 where you judge a Perpendicalar muft 


be —_ „place the Croſs ſtaff in the Line AG in 


ſuch 4 ſition that both & und A may be ſeen 
through two of the Sights, looking forward towards 
E, and back ard towards A. Then look along one 
of the Croſs Sights, and if it point directly to nd 
Corner, or bend at 6, the Crofs-ftaff is need ri 
otherwiſe move backward or forward alon 

the Croſs Sights do t. to 3, and — rk BB. 
which ſet down in Links: Proceed thus till you. have 
taken ll the Off-fets, win the following 


\ p La 
** T 
- : * 


Ia 
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FIELD-BOOK. 


Pa Bate Line 3G, [Irie - 
] Left. Lor, O; Stations Right. of 
-+ 22 | F 25 "1 ' | 
$ ETD? A. B+ 95 
184 92 * ;.þ po— 
„ —_— 
'} 98 510 — 
1577] - . — 
4 91 1. 4 
es eb! 
To lay down the Plan. 


Draw. the Line AG of an indefinite. Length : Then 
by a diagonal Scale, ſuch as deſcribed at page 51, 
ſet oF AB equal to 45 Links, draw Bs per > 
to AG, and equal to 62 Links. Next ſet off AC 
equal to 220 Links, or 2 Chains, 20 Links; draw 
Cc perpendicular to AG, and equal to 84 Links: 
Then et off AD equal to 340 Links, or 3 Chains 
40 Links, and rake Da equal to 70 Links: Proceed 

thus till you have completed the Figure. 


de iat nen ids? 
| Io cat up the Content. eh, 
ABS muſt be meaſured as a Triangle; BCes, 
CDac, DEed, &c. muſt be meaſured as Trapezoids; 


ſee page 96. Some Authors direct you to add all 
the Perpendiculars B5, Cc, &c. together, and divide 


their Sum by the Number of them, then multiply 


the Quotient by the Length AG; but this Method 
is always erroneous except the Off-ſets Bb, Cc, &c. 
be equally diſtant from each other, | 


CALCU- 


—"— ww - 


—D—— — 7 — — 


/ 


— — Pe — 
A * 


— 


— 
K —— 
— e e ]˙ . EEO ER — — — — — — —— — 
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oh — - — - 
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CALCULATION. 

: AB=a5)AC=32 lk ne arge; 40 2784 
Bb G = 45|AC=220]AD=340|AE= iA F=634 - 

— w — — ! * N — 

golB C 17, ο 2 120]DE=170]EF =124|f G=251 

270 1 , ; — 
581 —= 6 C= 84D A= 7E. = ＋ 57 
2790|Cc = 84/D4= JojEe = g8jFf = 57 g= 91 


| | ; * 4 
Sum 146|Sum -154/Sum 168jSum 155jSum- 148 
e=275/CD=12c|[DE=42z7qEF=124jfG=15: 


Prod, 5550) 1848) 285 


— _— — : ĩ˙ —ò»ꝛ! ·˙ ”- — 1 


2790 = = double Area of ABB. 
© 25550 = double Area of BCc6, 
18480 double Area of CD 2s. * 
5 Area of DEA 


ouble Area of EE fr,, 
double Area C08 yr 


2716948 = double Area of the whole in ns Choke. 
| 58474 = Area in ſquare Links. N * 


7 


8474 = Area i in Acres O A. oY 13. SF. 
1 4: 4 : 1 


2. Required the Plan and Content of Part of a 
F 15. mw the following Field-book: © 


N Dag im 56 


6 
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Off ſets]Baſe Li re } 
1 f. * A . Off- ſets Right. 


OA. | 100 
100 60 
250 150 


— 1 325 46 
60 


459 | Croſs Hedge 


The Figure muſt be laid down, and the Content 
calculated as in the firſt Example. Thus you will 
find the Area of the Part EdchbaA to be 1 R. 13.4P, 
and of the Part EfgG to be 30 Perches; 38 
the whole is 2 Roods 3.4 Perches. 


—_— MA. 


PROBLEM 11. 


To meaſure a Field in the Form of a 
„%% Tuapezium. g 


E T up Station-ſtaves, or long Poles, at the Cor- 
ners A, B, C. Then begin at D, and meaſure 
along the Diagonal DB, in a right Line, till you 
come to the Place of the Perpendicular AF, which 
will be known by looking back ward and forward 
through the Sights of the Croſs-ſtaff, as before di- 
rected. Make a Mark at F, and meaſure the Per- 
pendicular AF; then proceed from F towards R. 
and when you come to E, the Place where the ſe- 
cond Perpendicular will fall, make a Mark, and 
meaſure the Perpendicular EC: Lafſtly,.-continge 
a your 


1 
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your Meaſure from E to B. You may either draw 
- a rough Plan of the Field by the Eye, and write 
the Length of the Diagonal and Perpendiculars on 
it, which ſome Writers reconimend as the beſt Me- 
thod ; or ſet them down in a Ficld-Book, : 


— 


"Uti-icts F Stuton, Td-icrs 

| Left. ſor Baſe Line. | Right 
4 — 8 1 

822 © D | 

r 3 

— 1 190 25 a 
11— 11250 — 4 — 

| 

T lay down the Plau. 


Draw the Station-Iine DB equal to 1960 Links, 
or 13.60 Chains; from D ſet of DF equal to 609 
Lipks, or 6 Chains; draw AF perpendicular to DB, 
and equat to 342 Links, or 3 Chains 42 Links: 
Make DE equal to 1190 Links, and at E erect the 
Perpendicular EC equal to 625 Links. Join DA, 
PRC, and DC, and the Field is conſtructed. | 
#s | F N 
72 CALCULATION. 
This Field being a Trapezium, its Content muſt 
be found as directed in Sect. VI, Chap. I, Part II. 


B 
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AF=342 Links. | 
EC=062z5;. | 
Sum 96 ; : 
960 half the Diagonal DB. 
77360 
5802 


— —— 


6.57560, Area in Acres=6 Acres 2 Roods 
— 12.096 Perches. 


2. Required the Plan and Content of a Field from 


the following Field - Book. 
lOF-ſets} Station, JOR-ſet 
Left. | or Baſe Line. | Rig. 
EE GO 4s 
ans +, 214 210 
333 
re eee 


Anſwer. The Content is 1 Acre 2 Rœods 4-3776P: 


Note.” In either of the above Figures, if the-Sides 
DC, CB, BA, AD, and the Diagonal DB, bad been 
meaſured with the Chain, -the; Figures might have 
been planned, and their Contents — by the Rule, 
page 88, without uſing a Croſs-ſtaff, or meaſuring 
the Perpendiculars A F and CE, 3 

Some, who pretend to meaſure Land, always mea+ 
ſure round a four-fided Field, 4nd eaſt up the Con- 
tent by adding every two oppoſꝶe Sides together, a 
taking half their Sum then muluply theſe hf! 
Sums into each other. It may be neceſſary to in“ 
form the Learner, that this Method is vl 
and ought zzwer to be practi | 


— 1 
1 
* 
j "4 © 


PR | 
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PROBLEM 111. | 


To meaſure a four-fided Field — 5 crooked | 
4 Hedges. 


Sr up Staves, or Poles, at the 8 D, C, B, | 
| as before directed. Then begin at A, and mea- 

ſare from A to B, noting all the neceſſary Off-ſets, 
and in this Manner go round the F eg meaſure 


the Diagonal AC. 


597 FIELD-BOOK. 
ſets] Stations, or [Ofi-ſety 
| Left. Bae Lines. Right. by: 
48; l OA. 7 
1— 1 300 _- | 300 J 
— 400 1893 | | 
— 750=AB 
orn. 
| —— 1 200 
—— | 700 
1— 1500ZBC 
C. 
— 0 
— . 700. 
— I 1000=CD 
10D. | 
115 [200 | — | 
200 l 
100 oo — 
— .. . 


Diagonal AC=1294. | 
N 4 CALCU. 


„ 
- * 
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CALCULATION. _ Acres. 


The Sides of the Triangle ABC are 7 50, 
1500, and 1294 Links, and its Con- 185239 
tent, by the Rule, page 88 
The Sides of the Triangle ACD are 
1000, 800, and 1294 
Content, by the Rule, page 88 - 


Ditto along FO 2 I. non 
Ditto — 7 VR CD = 1.07500 


Sum = 12. 10396 
Content of Ya ſets along DA, dedut, 1.00000 


Ram the Content of the Field = 1 1. 1.10396 


- of S + 


. 
. 
* =_ - = 
* 4 „ P . 
._ .ͤ —_ 
7 * 
„ a «fe; . 
. - 


* "PROBLEM IV. 
He meaſure an irregular Field. 


HE Way to meaſure irregular Land, is to * 
e into Trapeziunis and Triangles, thus: 


Firſt, 1 over the Field, and ſet up Marks at 
every Angle, and by thoſe Marks you may ſee where 


to have a Trapezium, as ABCI in the following 
Figure. 1 


. ; 
5 4 ; + _— 
* - © . * s 


ks, and 4 99997 | 


2 


(* 


a * 


* , | 
a * . - —  —  —  — — — 9 os 4 1 
, 3 * — — * 
2, . - + » yell | Fad 
H % N. 1.4444 * 74 | * 
V n — f 
#3 7 1 ff | 
C * 1 2 — +7} Y 
| y: RES YH 2.45 
o* 
' ) 1 * 1 
* - 
* 0 * 
r 2 | 
F 1 0 . F# #73} 3:6 > * 0 £ 
: Sls ae 
4 * + 2 * £ * IO 2 4 
. 


x WAG at JTOQE- au nent T 3 | 

Then begin and meaſure in a direct Line from A 
"towards, C; but when you come to @, ſet up your 
Croſs, and try whether you be in a Square to I (as 
is before directed); and then meaſure the Perpendi- 
. cular al, which is 482 Links; then meaſure forward 
again towards C, but when you come to 6, ſet up 
your Croſs, and try whether you be in the Place 
where the Perpendicular will fall; then meaſure the 
e Perpei 


. 
* 
0 
* 
— ce . 
- 
o® 
8 
t 4 


hd ol. 
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Perpendicular 3 inks; then con- 
tions your meaſi Hh [hire 400 find the whole 


onal 942 Links. 
585 . to meaſure a Trapezium CDHI, 


nning at C, and meaſuring along the diagonal 
towards H; but when you come to 4, ſet. up 

our Oroſs, and try If you be in the Place where the 
Pe rpendicular will ll fall. Meaſure the, Perpendicular 
1D. which is 146 Links; and then meaſure forward 
78 Lak Some tg c, and there, with your Croſs, try 
t ht the Place Where the Perpendicular 

1 Tal, r meaſure the Perpendicular c. whieh is 


3 Chains; and from c continue your Meaſure to H, 


and ou will find the whole Diagonal 1236 Links. 
proceed to meaſure the Trapezium HGED, 

88 at H, and meaſuring along the diagonal 

Line towards E; but when r to f, | Lag with 

your Croſs if you be in the. Place where the 

dicular Will fall; and meaſure the Perpendicular 7 'FG, 

For op 448 Links; ; then continue on — Meaſure 


fure the ſaid P which is 294 Links; 
3 on g to E, and you will * the 
RY © 1434. Links, | 
be * — Triangle EEG, beginning at E, 
and meaſuring along the Baſe EG, till you come to, 
h, and there with your Croſs try if ou be in the 
Place where the Perpendicular will fall; and mea - 
ſure the Perpendicular 2 F, which is 31 Links, con- 
tinue your Meaſure to G, and you will find the whole 
F e 
whole Field. 


But to draw a Plan of the Field, it would be 1 
ceſſary ito) meaſure a few more Lines, « or mark t 
Pointe @; , ke. reg 


— 29 — 


— 


„ and there 
in e with the the . 2 


Part II. 
Aab r Ang: 
| CULATION., . 5 
date Links, 
The Ares of the Tims A 324048 
| The Ares of the Tape n. =. 275528 
| The Area of the Trapezium HGED, = 420714 
a The Arca of Triangle KFG 2 143184 


| The Area of the. whole ” -" 1163574 
Cat of by SOLES LT eee 
e a 
the 1 will he * SING e e 2 R. 
8027484 PF. J 


| E 3. F o& * 


* 196! 


| . FIELD-BOOK.” 


This Field, when conſtruched, is exaRily fimilar 
to the former one. I be Content off the Off-ſers 
muſt be found as in Problem I. Thus, blot wor: 
Square Litke 
The Content of ABCDEF will be found 601000 
The Content of AIHGF - — — 1439390 


The Arca of the whole - 1040390 


Cit of five Figures, and the Reſult will be 
rants A. 1 R. 2 24-624 P. 10 
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PROBLEM V. 
To au if frew P e ber M aber of 


Acres, &c. by a Line draws from any | 


Point in the Side of it. 


ET A be the given Point | 

in the annexed Plan, from 
which a Line is to be drawn, to- 
wards B, ſo as to cut off 5 Acres 
2 Roods 14 Perches. Draw AB, 
ſo as to cut off a Quantity ABC, I 

as near the Quantity progod as 

von can judge; and ſuppoſe tho 
true Quantity of ABC, when cal- 
culated to be only 4 A. 3 R. 20 P., which i is 71 


4 P.=114, Perches=71450 ſquare Links too little. 


en meafure AB, which ſuppoſe equal to 1 
Links, by the half of which, viz. 617 Link 8, 
71250 Links be divided; the Quotient, 1 15; Links, 
will be the Altitude of the Triangle to be added, 
whoſe Baſe is AB, therefore make BD=115 Links, 
all deve which will cut off * 


PRACTICAL : QUESTIONS IN 

; "MEASURING: . 

r Wie liches 
„* long, and 18 be 47 Feet g broad. 


ee 
Anfewer I 
P 3 Dal. 


36 _Praffical Queftiors, Part H. 
' Queſt. 2. There is a Room, _————; 


Feet, and the 2 I: Feet, whic to be 
ved with Stones, ea nches ſquare; I demand 
how r * . pave it? 
Au. 1677 Stones 


" (ww. 3. There is a Room gence ab about, 
and 9 Feet 3 Inches high, which is all (except two 
Windows, each 6 Feet 6 Inches high, and 5 Feet 
ches broad) to be hung with Tapeſtry that is 
broad; I deſire 6 e many Yards will hang 
the laid Room? 

\ \ Prom the Content of he Room, ſubtract the Con- 
I tet of the Windows, and divide the Remainder by 
the. ſquare Feet in a Yard of Tapeſtry, wiz. 114 
Feet, and 70 will find the Anſwer to be 83 59 


Rt 
44 


12! 
ae, There, is the Segment. of n Globe, the 
| © Or whoſe Baſe is 24 Inches, and its Altitude 
10 Inches; What is the Content ſolid and ſuperficial, 
including the Area af its Baſe. 
. af} 2785.552 Inches the Solidity. 
1218. 9408 Inches the Superficies. 


The Diameter of the whole N N — be found, 
as in page 124, 40 be 214 Inch * 751 1 KN 
* Fer 6. If @ Tree girt 18 Feet s Inches, and be 


cet long; How many Tons of Timber are c 

tained in that Tree, uſing the cuftomaty Method 
3 1 and allowing 40 Feet of Timber to a 
Ton? | Af. 14 Tons 33 en b. Parts. 


ron 13 & 92 . N 


3 1 | Rueſt, 


a” 4» E 


If the As of a Globe aa, 
che Content ſolid and a ops ? 
10889.243 5 Inches=6.3 Feet Solid. 


12375835 e, Feet Superkcics, 
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ft. 7. There is a Cellar to be dug by the Floor, 


the Length of which is 33 Feet 7 Inches, and de 


Breadth 18 Feet 9 Inches, and its Depth is to be 5 
Feet 9 Inches; IL demand: how many Floors of Earth 
are in that Cellar? 

A, 11. Floors 56 Feet 8 Inches 5 Parv. 


Note. That 18 Feet ſquare and a Foot deep is a | 


Floor of Earth, that is; 324 ſolid Feet. 


| Puet..8: There is a” Roof covered with Tiles, 


whoſe Depth on both Sides (with the uſual Allow-" 
ance at the Eaves) is 35 Feet 6 Inches, and the 


Length 48 Feet g Inches; How many Squares of þ 


Tiling are containeU in xt? 
Anſ. 17 Squares 30 Feet 71 Inches. 


Queſt. 9. There is a: Cone, the Diamet# at the- 

Baſe being 42 Inches, and the perpendicalar Height 

4 Inches; and it is required to cut off tws ſohd Feet 

| on the Top-end of it; I demand what Length 
upon the Perpendicular muft be cut off; 


Firſt, find the Solidity of the whole Cone, - 


86. 10.6288 cubic Inches, or 25.1219 Feet, and the 
of the Altitude 830584 Inches. Then, ſinee 


all ſimilar Solids are in Proportion to each muy as', 


the Cubes of their like Parts, 
f Feet. IE —— wha] Inches. 


As 25,1219 830584 :: 2: 66124.2 the 
Cube of the Aa to be cut off, the DEL of 


which is 40.436 Inches, Anfer. 


weft. 10. If a ſquare Piece of Timber be 12 Feet 


long, and if the Side of the Square of the greater 
Baſe be 21 Inches, and the Side of the Square of the 
leſſer Baſe be 3 Inches; How far muſt I meaſure from 
the greater End, to cut off five ſolid Feet ? 


You will find the Length of the whole 
the Rule, page 16g, to be 14 Feet. Then fad th 
ſolid Content of the W Pyramid 14.2913 
3 


218 — Queſtions. Part IN. 
from bind d Feet, the Remainder is 9.2915 | 


Feet. 
Solidiry. cop. Lesen. Solidity. cob. Length. 
A 02904 2 0744 5: 9-2917 . : — 
Or 42. — : 2744 27.875 
Cube-root of which is 12.128 Feet, which — 
' from the whole Length, 14 Feet, leaves 1.872 Feet, 
* of 5, Tolid Feet at the greater End. 


"Queſt. 11, Three Men bought a Grind-ſtone of 
40 Inches Diameter, which coſt 20 Shiilings ; of 
which Sum the firſt Man paid 9 Shillings,. the ſecond 
6 Shillings, and the third 5 Shillings ; I demand hew 
much of the Stone each Man muſt grind * pro- 
portionable to the Money he paid ? 


All Circles are to each other as the Squares of 
their Diameters; and each Man muſt grind away a 


* proportiogghle to the Money he paid. 


YE ; 20X 20 :: 5 : 100, L's” 
20 : 20X20::; 6 120- | 
Ms I” E 2 — 
-! Sum 220, the Square Root is 
- -14:832397, the Radius which e Men muſt grind 
down from the Centre, from which take In the 
Radius which ane Man muſt un down, there re- 
| _ 4832397, the Breadth of the Ring which 
— Man muſt grind away: From the whole 
as 20 ſubtract 141832497, the Radius which 
two Men muſt grind away, the Remainder is 5. 167603, 
the n of the * the , Man _ grind 


= * — 
" 
SE 7 3 a 26 0 1 


* = . 
Gba. 7. Traian Queſtions. 619 
GIN. Write On I "79 | s ” 1 1 — N A , \. * 
CIT V1 A} T if C4 Feen © cally tk Cl * . © þ « T 3. ' 
, 22 mf e 1 0 5 


e 40 te 
Firſt, upon the Centre © + deſcribe the Circle 
ABCD, and crofs it at right Angles with the two 
Diameters AB and CD © Then di ide the Semidia- 
meter A © in Proportion to gs. 6s. and 58. the 
ſeveral Sums paid by: the three Men; wia. make 
AE 9d. EFG, and F Or: Then divide EB amo 
tro equal Parts id 4, and upon 4, as a Centre, de- 
ſcribe the Semicircle Ea B; divide FB into two 
equal Parts in c, and upon , ada Centre, with the 
Radius c E, deſcribe the Semicircle FöB; which will 
divide the Semidiameter © C into three ſuch Parts 
as the Stone ought to be divided; and Circles de- 
ſcribed thro theſe Points, will ſhew how muck 
each Man muſt grind for his Share- | 
This chnſtruction is derived from the above Method 
of Calculation for By 20, © F=5, and OE=11, 
by the Property of the Circle BO x ©F=0@P, and 
BON O©E=Q©a2*; alfo O -O ga and Q C— 
On=aC: Hence ©5=10, ab=4-83, and aC=5.17 
nearly, Ben 1. | 


- P4 ee 


320 Pratiicel Queſtions. _ 
Dueft. 12. A Gard'ner he had an 
Out of which ſhould be cut Kim a Nas f 
The biggeſt that e er t could 3 
The Maſon he faid, That was a Rule 
For ſuch Sort of Work, But he Nada Skull 


* Now help him for Pity's Sake. W 
Ai t een the Al- 


2 


_ Note. iis b profiecty Orten ha. 
not dependant upon any Rule in this \Book. 


$112.86 * on the e 
Quanuities, Theorem * / 

s re a Ciftern, whoſe Depth'i is ſeven 

TI. the andthe Len gth is 6 times the 


mand the Depth, Width; ngth, and how many 
Buſhels of Corn it will hol 
Firſt, you muſt find three Nömbers in proportion 
to the Depth, Width, and Length, thus: Suppoſe the 
Width 1, he Depth'will be .7, ind the Length 4.2; 
hence: the Solidity will be 2.94 Feet. But Solids 
* are to each other as the Cubes of their like Parts, 
22 conſequent | 
; Fer; 1 Cube width 10 105 > os li 206 
the abe of the real Width, the Cube · root of which 
. — — the Width; hence the Depth is 3.5 Feet, 


Length 21 Feet. „ 03. 
e, eee 1 


14. Suppoſe, Sir, a Buſhel be exattly round, 
4 Dep th bein . 8 Inches is founds 


- Depth, and the 884 EET is 357 5 Feet; I de- 


Irs the Breadth 18 nme 


This Buſhel is legal all EAgland over. 

But a Workman — es one of another Brune > 

Sev'n Inch and a half muſt be the Depth of the-ſame; 

Now, Sir, of what Length muſt the Diameter be, 
That it we; with the former in Meaſure agree? 
An $07 Inches mat be. the Diameter, when 


x the Dep oa uf 


— 


* 


Obap. ). Prefiical Queſtion. Jar 
Wo nnn 


1 wak juſt an Acre to tether my Aſs ; by 
* long myſt Ie be, 1 8 * round; 
e may*nt els nor more cre 
Groundd p Jos 


ti ts ; 1. 4 uren g Inches. 


16. Alte has a Kilo, that js 16 Feet 
4182 es ſquare; but he is minded to pull it down, 
and build a new one, that may be big enodgh to dry 
three times as much at a time as the old one will do; 
L demand how, much ſquare the new one muſt be? 


: #16 The Side of the new ane muſt be 20 Feet 


TE 7 Inches, or 28.578 F eet. 


; T9 F If Weges Cittern be 26. 3 5 Gia q 
ad and 52.5 Inches deep; How many Inches dia- 


meter muſt 2 Gittern de to hold twice the Quantity, 
the Depth being the ſame? And eee Ale Gal - 
lons will each Ciſtern hald? | 


Anſ. The Diameter of the — Ciſtern i is 37.19 


Inches; and its Content 202.275 Gallons ;* hence the 


, Content of the leſs Ciſtern maſt be 101.137 Gallons. ' 


| Queſt. 18. If the Diamoter-of a u the Bang) 
be 32 Inches, and at the Head 25 Iiffhes, and the 


Length 40 Inches; How many Ale Gallons are con- 


tained therein? 
Au, 94-41 Gallons, by the general Rule, p. 288. 


þ „ The is 8 Stomd; 20 Inches long, "IE 
1" 194. ' and 8 Inches thick, which weighs 217 


Pounds ; 1 deniand the Length, Breadth, and Thick- 
neſs of another. of the ſame Rs and Shape, which 
weighs 1000 Pounds? % 


The Cube of 20, the Len 
217 : Bo : 1000: 36866. 3594. whoſe, Cube 
Root is. 33288 Inches, the of the Stone 
weighing 1000 Pounds. Then ſa yr. 


— 


— 


eee ee 
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33 neee Quijtiors. Par H- 
baiok 1 2006-3284 2 4495112255 
N mon hes D x 03.90 te 


4 [FI gh, 33 ft ro Gag 
Bis e Breadt 4.901 14 
of The Thickneſs 13.312 1 3323 


ae: 20. F an Iron Bullet, whoſe Diameter is 4 
Inches, weighs 9 Pounds: What will be the Weight 
of another Bullet (of the ſame Metal) hofe Diameter 
| . 4 Af 102.315 Pounds, | 


| There fs a ſquare Pyramid of Mate, 
each Ade of ies Baſe is 75 Inches, and the Height 15 
Iuches, and its Weight. i is 12 Pounds and a Quarter; 
Idemand the Weight of another like ſquare Pyramid, 
each Side of whole Baſe is 30 Inches? 


he Cube 715 125, and the Cube dof 50 27900, 
VENT 9 2 - 0 


125 : 12 25 : 2/000; D-IL RY 
v aſe The Weight 25 Pounds, * 


8 22. "There, i is a Ball or Globe of ' 
whole Diameter is 6 Inches, and its Weight 11 
Pounds; What will be the Diameter of — Globe 
e Nd en. that weighs 500 Pounds? 


&. 


BR tn. 21.4 Inches. 
Quef. 23. "There i is a Fruſtum of a P yramid, whoſe 
Baſes are pr Og; each Side of the. zreater 


\ Baſe is 21 Inches, and each Side of the' leſs Baſe is 
5 and itz EF. icular Length is 15 Fest; 
| demand how SPY Feet are contained in it? 
440. 119.2 Feeti 


Dt. 24. There is a Fruſtum of a Cone, the Dia- 
meter of the greater Baſe is 36 Inches, and the Dia- 
meter-of 'the ' Baſe' is 20 Inches, and the Length 
or Height is 215 Inches; I demand: the Length and 
ſolid: Content of the whole eie Fe Fae 
Content of the ö eco guide 

* 'Firſ, 


— 


Furſt, Find the Lengrh of the whole Cone, thus: 

As 8, the Difference between the Radii of the 
two Ends : 215 the Length of the Fruſtum :: 18 
the Nadius of the r End : 483.75 Inches, the 
"whole Length of the Cone. 

The Solidity of the whole Cone is 94.98 Feet, 

The Solidity of the Fruſtum is 78.7 Feet. 


ue If the To of a Cone contains 
Fo folk Inches . in Length, and 
the lower Fruſtunt thereof contains 159610 ſolid 
Inches; I demand the Length of the Wen Cone, 
and the Diameter of each Baſe ? 5 
ne 


(The Length of the whole Cone 384.3766 
Anſ. The Diameter of the e Baſe 42.9671 


The Diameter of the leſs Baſe 232.3568 


Queſt. 26. There is a Fruſtum of a Cone, whoſe ſolid 
Content is 20 Feet, and its Length 12 Feet; and the 
greater Diameter bears ſuch Proportion to the leſs as 
5 to 23 1 demand the Diameters ? | 


Firft, I find the Content of a 2 Fruftum, 
whoſe Diameters are 5 and 2, and Depth 12 Feet, to 
be 122.5 224 Feet. Then, as 122.522 : 20 Feet : 

25 Square of the grexter Diameter: 4.080886, the 
Square-root of which is per Feet, the true 
eater Diameter, and 5: 2.02012; p 
ect, the leſs Diameter rock x . lb 7 
WS the can ar Dinmerars are 24-2414 

Inches and 9: 6964 Inches. 


Res. 27. There is a Room of Wainſcot 129 Feet 
6 Inches in Circumference, and 16 Feet 9 Inches 
_—” (being girt over the Mouldings ;) there are two 

Windows, each 7 Feet 3 Inches high, and the Breadth 
of each, from Cheek to Cheek, 5 Feet 6 Inches; the 
Breadth of the Shutters of each is 4 Feet 6 Inches; 
the Cheek-boards wy Top and Bottom-boards of each 

Window, 


— 


3%  Profiical Queſtions, Pert I 


Window, taken together, is 24 Feet 6 Inches. and 
their Breadth 1 Foot 9 Inches; the Poor - caſe 7 Feet 
igh, and 3 Feet 6 Inches wide; the Door 3 Feet 3 
wide ; I demand how * ne Wainſcot 

are contained in that Room? Nane 4 


The Content of the Room 2169 1 
The Shutters, at Work and half 97 
, The Door, at Work and half 34 
The Cheek. boards Fi 


: The Sum SLA 10 6 
as The Windes, Bebü and 


o 0 
Door-caſe deduct e 


Af 253 Yards 5 Feet, 


PIP 28. There is a Wall which contains 18225 
cubic Feet, and the Height is 1 times the Breadth, 
and the Length 8 vey the Height; What is the 

h. Breadth, and Height? 


| | 
-Aﬀume the Breadth 1, then the Height nad be 3. 
and Length 40; ne will be 200. 

Then 2412 d 
1, Cube of the Breadth + eee 91. 125, 


r Breadth; the Cube-root of 


which is 4.5 the Breadth ; hence the 7242 22.5, 
| Kt he tel 180 Feet. | 5 | 


C hap. 7. Pratiical Queſtions. _  - 


Deſt. There 4 is a May-pole, 
whoſe 1 Cad was broken of by Aa 
Blaſt of Wind, and, infalling, ftruck 
the Ground at i5 Feet Diſtance _—_ 75 
the Bottom of the May-pole, the - 
broken Piece was 39 Feet; Now I 
demand the Length of the May - pole? 

From the Square of 39, the Length + 

the broken Piece, ſubtract the 
uare of 15 ; the Square-root of the _ 
Remainder is the Piece ſtanding; to 
which, add the Piece broken off, and 
vou bave the whole Length. Thus wa 
you will find * of 


The Piece ſtanding to be 36 ret. | 
The Piece broken off is 39 Feet, 


The Enn. - 75 v 1175 


| Quin 30, 21513 +44 
A May-pole there was, whoſe Height T would 1 
The Sun ſhining clear, trait to work T did go: 
The Length of the Shadow, upon level Ground, 4 
Juſt fixty-five Feet; when meaſut'd, I found; | 
A Staff I had there, juſt five Feet in Length; 
L as big of its Shadow was four Feet One OY 

was the May- -pole, | gladly would mT 


And it the Thing youre dowd 10 her. 4 
Here AB repre- q + = 
ſeuts the Length of - | 0900). N. 


Cl "IIS | 
ay-pole, a ' $4 0 Lo | * * 
its Height ; aA the *Q A 1147 219624 1 
Shadow of the Sffflfl. l 
and A its Height. 
By /emilar Triangles. 1 
@A : Ab :: AB: BC. wg 
| The Helght BC will „ 
to be 79.26 
" Feet. 0 1 


1 


326 Practical Queſtions. Part IL 
. 31: What will be the Diameter of a Globe, 
n the Solidizy and, n of it are 


equal? . 
Anu, 6: When the Diameter of the Globe . 
E St USE Eo 66 


What will the Axis of a Globe . 
wt 


bs non the Superficies, as 
ſe 8. 


I to 87 


ity, that the ſecond Shell will juſt lie in the 
Peary of the firſt, and the third in the Conca- 
ſecond. The Solidity of the Metal, af 


tal. of the ſecond Shell is in Proportion to the 
rof\folid Inches which would. fill its Conca- 
vityas 7 is to 5; and the Solidity of the Metal of 
the third Shell is in- Proportion to the Number of 
id The Di which, nou fill 4. Hel . 6 9 4 to 
— lameter,, Eur 18 1 5 
— 18 „ e of th End l 
4 of each Shell, and alſp the Weight, 


2 27% 4 0 of Iron to weigh 4 Res 


_ — . bo I, its Solidity will 
be 5236, and Globes are in Proportion to each 
* as the Cubes of their 8 Hence 

+5236; : Cube of 164096: 12144-6656, the 
f of which is 1072. 3328, the Solidiry of the firſt 


its Cancavity ; which being divided by . 
the Cybe-root of the Quotient extracted, will 

12.699, the internal Diameter of the r Shell; 

be its Tuna * 1.65 _—_ nd weight 
a q Pounds. kad | 

£ * My 
mat Shell will jaſt 611 the Crnenity 
R . * be equal to 


f 12.699. 


31. RT FOES ie eee of ſuch 


of \ 
th firſt Shell is equal to the Number of ſolid Inches 
15 wonld fill its Concavity : The Solidity of the 


Il, und the Number of ſolid Inches Thich would 


b 
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12.699, and the Solidity of its Metal and Concavity 
together, equal to 8 3328 Inches. hs 

| : 1072.3 8 

EAI which es IV the i x the ſecon@ 

Shell ; which being divided by .5236, and — 

root of the Quotient extracted, will gi 7K 

Inches, the internal Diameter of the jy hell 
hence its ,ThickneGs. is 1.607 Inches, oy yo 


156.38 Pounds. 
f | Thirdly. | 

Since che third Shell will juſt 61 che Coneakity.of 
the ſecond, its external Diameter muſt be e to 
9.485 Inches, and the Solidity of its Metal and Con- 
cavity _—_ equal to 446.805 33 765 4 "A 

+ 80 : 4: 137147846, ſo 

m. which would fl the Concavity of the — third 
Shell; which heing ar eee, yl and the Cube- 
root of the Quotient ill give 4. 4034 


Inthes, ''the internal Diameter of the third Shell; 
henoe its eee 155 . wy bh Fa: weight 
72.31 Pognds.. ns 
. AB! x PETS 7 11 * 92 J 01 1 
Na 285 * unnd | 4 | 
! ; C7 
10 ? | ö 33 ; 
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4 e Giga 0b Equality; 45 geg On- 
ſies that 9 is equal to. 9e 14 

| 2=7 figmbes that 5, increa by 4, 

IQ and diminiſhed by 2 is equal to7. ® 

we as 2:4::8: 16 fignifes chat 2 


4 HS is'to 4 4 9's t 16. 

3 ., mf, ſigniſies eee 
| 55 e, e eee 

n e e eee, 


1 - ** * * 3 8 * n 4 


rr . 
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EAR ATA 


'Fage Th lee” 1% for to$, read C to S. 
— — I, he middle in 3 Dul be $4 


W” * 
rw 


